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What is the right oil 
for Wright Whirlwind engines? 


Not what oil may be all right for these remark- 
able engines? Not what oil should be right? 
But what oil has proved itself in past per- 
formances ? 


Gargoyle Mobiloil ““B”. How? 


In 1926, Mobiloil-lubricated Wright en- 
gines carried Commander Byrd to the North 
Pole and won event after event for fliers in the 
outstanding air races of the year. These 
records speak for themselves. 


And other records of Mobiloil-lubricated 


engines tell equally well that there is a grade 
of Mobiloil which is correct for each type of 
engine in a particular class of service. 

Why do the majority of airplane manu- 
facturers use Mobiloil for test and develop- 
ment work > 

Because Mobiloil is a specialized lubri- 
cating product, made by the world’s leading 
lubrication specialists. Because Mobiloil proves 
in every flight where it is used that it adds un- 
mistakably to dependable engine operation. 


Wherever you fly you will find Mobiloil 


dealers. 


Some notable 1926 Aeronautical 
events using Wright Whirlwinds 
lubricated by Mobiloil “B” 


Made first North Pole flight by Commander 
Richard Byrd in Fokker 3-engined plane. 


Won Ist place Annual Reliability Tour of 2,555 
miles in Travel Air Plane carrying 600 lbs. 
pay load, average speed 124.5 m.p.h. 


Won 2nd place Annual Reliability Tour in Buhl 
Verville Airster carrying 800 Ibs. pay load, 
average speed 113.5 m.p.h. 


Won 3rd place Annual Reliability Tour in 
Stinson “Detroiter” carrying 640 lbs. pay 
load, average speed 106.7 m.p.h. 


Won Transport Race for Detroit News Air 
Transport Trophy at Philadelphia in Wright 
Bellanca carrying 1,607 Ibs. ballast at 121.53 


m.p.h. 


Won Light Commercial Race at Philadelphia 
carrying 1,145 Ibs. ballast at 121.36 m.p.h. 


Won 12 out of 18 prizes they competed for at 
Philadelphia. 


ESO 






Mobiloil 





VACUUM OIL COMPANY 


Other branches and distributing warehouses throughout the country 





MAIN BRANCHES: Aw York, Ghicago, Philadelphia, Boston, Buffale, 
Detroit, Pittsburgh, Minneapolis, St. Louis, Kansas Gity, Dallas 
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HE “CORSAIR” cockpits are very large, roomy, 
zeq and comfortable. Large cushions and generous 
~ upholstery is provided. § Ingress and egress to 
both cockpits are extremely easy, even with parachute 
equipment. 9 Pilot’s seat is adjustable IN FLIGHT, 
for comfort and ease in making landings or take-offs. 
Rudder bar also is quickly adjustable for comfort of 
the Pilot. § Balance and design of control surfaces are 
such that the “Corsair” handles very easily, and is 
not tiring on long flights. § The oleo-pneumatic 
landing gear makes even rough landings comfortable, 





CHANCE VOUGHT CORPORATION 


LONG ISLAND CITY, NEW YORK 
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ANNOUNCING A NEW FLYING COURSE BY 


CURTISS FLYING SERVICE, INC. 


Curtiss Flying Service, Inc. is now prepared to offer to a 
limited number of specially qualified students, a new type of 
flying course, designed particularly for those who intend to 
follow flying as a profession. 


Through cooperation of the U. S. Army Air Corps, 
graduates of this course will be accepted as Reserve officers 
and be permitted to fly government aircraft at no expense to 
themselves. “Thus they can rapidly fit themselves for positions 
as licensed commercial pilots. 


Enrollment is limited and will be confined to R.O.T.C. 


graduates and men with college educations or the equivalent. 

Further information will be furnished upon request. 
Applicants should state clearly their educational qualifications 
to avoid misunderstandings. ; 


IN ADDITION — 


We are continuing to offer our standard ten hour flying 
course which has started many famous pilots on the way to 
aeronautical success. Over 500 students have graduated from 
this course since 1919. 


Curtiss Flying Service students are trained by the oldest 
flying organization in the world, operating one of the busiest 
airports in the United States. Our equipment and personnel 
are licensed by the United States Department of Commerce. 


Flying time is here” 


CURTISS FLYING SERVICE, INC. 
Garden City, N. Y. 


————— Gu 
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gh IXTEEN airplane manufacturers selected 
Wright Whirlwind 200 H.P. air-cooled 
engines for nineteen different commer- 

cial plane models during 1926. 

Single engine planes, multiple engine planes, 
passenger or freight transport planes, cabin or open 
cockpit planes, seaplanes, and flying boats are 
equally efficient with Wright Whirlwind Engines. 

The product of this Organization has not only 
kept pace with the necessity for the greater de- 
pendability in present day aviation with distinct 
economies in fuel consumption and repair costs 











Toe Travel Air Cabin Monoplane powered with a Wright 
Whirlwind 200 H. P. air-cooled Engine. With 750 Ibs. pay 
load it takes off in 12 seconds, makes 125 m.p.h. and cruiss 
at 104 m.p.h. with the engine turning only 1550 1.p.m. Brakes 
are provided and the cabin which is heated and sound-proofed 
has comfortable accommodations for either four or six passengers, 


that are comparable with the best automobile prac- 
tice, but has frequently been the inspiration of dis- 
tinct advances in both design and performance of 
America’s most efficient aircraft. 


—and in 1926 Wright Whirlwind 
Engines flown by private owners 
and commercial transport com- 
panies established the remarkable 
record of 1,750,000 miles in the 
air in perfect safety. 


Send for Bulletin No. 8. 


WRIGHT AERONAUTICAL CORPORATION, Paterson, N. J., U.S. A 
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Worldwide Aviation Interest 


HAT THE widespread interest in aviation which 

is so characteristic of the present time in the 
United States, is by no means solely confined to this 
country, is very apparent from a perusal of the Foreign 
Aeronautical Review chapter of the 1927 Aircraft Year 
Book, published by the Aeronautical Chamber of Com- 
meree. Commenting upon the fact that ‘‘it is difficult 
to point out any one country in which there is not to 
be found some rapidly developing aeronautical in- 
terest’’, the Year Book continues to a general discussion 
of the aeronautical activities of no less than forty-seven 
countries of the World, indicating in a very startling 
manner the extensive interest and, in fact, widespread 
activity that exists at this time in aviation. 

Furthermore, it is significant to note that for the 
most part this activity, as reported in the Year Book, 
is mainly in the realms of civil aviation. Of course, it 
is well known that most of the nations of the World 
possess some form of air defense force—such is in- 
evitable in view of the close competition which con- 
tinues to exist among even the smallest countries in the 
matter of defense—but that civil aviation activity 
should be so Worldwide is a matter, not only for general 
satisfaction but of deep significance. 

Commercial air transportation, like almost all forms 
of travel and transport, is accumulative in its develop- 
ment. That is to say, the more it extends the more it 
will have to extend to meet demands and needs created 
by its own influence. Furthermore, the Worldwide de- 
velopment of air transportation is somewhat analagous 
to the development of air traffic in, for example, the 
United States alone. The sooner cities and municipali- 
ties all over the country create suitable airports and 
cater for the arrival of commercial aircraft the sooner 
will we have the country crisscrossed with trunk air 
routes over which regular air services are maintained. 
Just in the same manner, the sooner the numerous 
nations of the World, particularly the smaller ones, take 
an active and progressive interest in civil aviation, the 
soner will it be possible for the bigger countries, and 
these may be expected to take the lead, to establish 
regular trunk air services over the long distance air- 
ways of the World. 

The future of commercial aviation depends to a 
large extent upon such a development. With the 
growth of air transport, and the education of 
the public in the great advantage to be derived from 
ts application to business and industry in general, the 
day is not far distant when every large city in the world 
must feel it a duty to its citizens to have an airport. 
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Lindbergh 


The plaudits of the World are being received by a 
representative of the aircraft fraternity. In all the 
realm of sport or science or adventure no greater honor 
has ever come to an individual. He has triumphed over 
fate with a cool determination that has made his name 
Ssynonomous with courage and daring in every 
country on the globe. He has raised the art which he 
so skillfullly practices to the pinnacle of scientific 
achievement. Pathfinders from the days of Marco Polo 
and Columbus have taken their places in the niches of 
history. Exploration by ship is no longer possible. The 
airplane is bringing with it a new field for discovery, 
exploration and achievement. Lindbergh’s spanning 
of the North American continent and the Atlantic will 
set a mark for future aircraft long distance records that 
will be difficult to surpass. Six thousand two hundred 
miles in three hops is a mark that will be worthy of the 
best airmanship of the world. 


During the days when aviation development seemed 
to lag and at times become immobile, there were those 
whose vision saw beyond the present and beheld a 
future that would richly repay their efforts toward the 
perfecting of air travel. To those pioneers who had the 
faith in aviation, the achievement of Captain Lindbergh 
must come with two-fold significance—the satisfaction 
in knowing that their belief was founded on common 
sense and the thought that it is but a symbol of greater 
attainments still to be chronicled. Today, even to the 
most optimistic enthusiast, it ranks beyond any success 
in this field, and most others, of which he knows. As 
it recedes with the years and in the perspective of time 
future generations are called upon to value it, it will 
be ranked as one of the great milestones marking the 
progress of the race. 

To the general public so long skeptical of the feasi- 
bility of the airplane for long flights, the success of this 
young American must come as a revelation. Whatever 
the mental attitude toward the subject of aviation may 
have been, the reaction of the people of the earth to that 
brilliant exploit of May 20-21 must surely bring a 
change in feeling when the first effects of surprise and 
admiration have faded. Sober consideration will tell 


them that one man’s demonstration of today in the 
practicability of spanning by air enormous distances 
in the space of hours, in safety, will be the privilege of 
all men in time to come through the ability, courage and 
determination of such as Captain Lindbergh and those 
who supported him in equipment and financial backing. 
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New York-Paris Flight a Reality 


Capt. Charles A. Lindbergh Makes First Suc- 


cessful Non-Stop Flight. 


Owing to AVIATION having to go to press immediately after 
the great achievement of Captain Lindbergh, it is only pos- 
sible to give the news features of this epoch making flight in 
this issue. In a later issue the technical details of the great 
venture will be given fully.—Ep. 





Feat Stirs World. 


Weather reports which reached the ficid arow.| 2? am, 
dicated that the fog was lifting along the ~>):.t, 
rain had left the field in a muddy condition. 
nad gathered, but vhis had thinned out, heeause 
However, five hundred people waited pat-ently 


‘n- 
‘though the 
As reat crowd 
OL the ram, 

l the hope 








Capt. Charles 
A. Lindbergh. 











Lindbergh’s plane 


well away. 














APT. CHARLES A. LINDBERGH, the St. Louis air 
C mail pilot, upon whom the attention of the World has 
been focused since he followed his announcement that 
he would flv from New York to Paris, by his remarkable 
flight from San Diego, Cal., to St. Louis, Mo., and from this 
latter city to New York, hopped off from Roosevelt Field, 
L. 1, at 6:52 a.m., Friday, May 20, and at 10:24 p.m., Sat- 
urday, May 21 Paris Time (4:24 p.m. Eastern Standard time) 
landed at Le Bourget air field, near Paris, France. The 3,610 
mile flight was made in 334% hours, his average time being 
about 108 m.p.h. 

On Jan. 21, Captain Lindbergh sent the following telegram 
to AVIATION : 

Wire collect terms of prize for the New York-Paris 

Flight, stating method of entry. 

AVIATION in reply referred Captain Lindbergh to the Sec- 
retary of the Trustees of the Raymond Orteig Prize, giving 
him the address in New York City. 

Thus four months ago began the project which culminated 
in the greatest single feat in aviation history. 

Captain Lindbergh decided to start the flight just vefore 
midnight on Thursday, May 19. At that time 2 heavy fog 
had settled over Roosevelt Field and a slight rain was falline. 





of seeing the beginning of the historic flight. 

At 2 a.m. Captain Lindbergh arrived at the field. The rain 
had stopped and he ordered the plane brought from the han- 
gar, where mechanics had been working on it. It was placed 
on a truck and taken across the field to the runway. The 
gasoline tanks were filled and final prenarations made. Cap- 
tain Lindbergh donned his fur-lined flying suit and with 
helmet shoved back and goggles on his forehead, climbed into 
the pilot’s seat. The blocks were pulled from beneath the 
wheels, the plane moved slowly forward, and the flight across 
the Atlantic had started. 


Fliers Witness Take-off 


Among those who witnessed the take-off, were Bert Acosta, 
Lieut. G. O. Noville, Comdr. Richard E. Byrd, Clarence 
Chamberlin, G. J. Stumpf, representative of the St. Lows 
Chamber of Commerce, B. F. Mahoney, president of the Ryan 
Air Lines and Raymond and Jean Orteig, sons of the donor 
of the $25,000 prize. , 

“The Spirit of St. Louis”, the monoplane in which Captain 
Lindbergh made the flight, was built at the factory of the 
Ryan Air Lines, Ine., San Diego, Cal. It has a wing span 
of 46 ft., gross weight of 5,000 Ib., and a high speed of 135 
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THE TAKE OFF. 








Captain Lindbergh’s Ryan monoplane taking off on the Atlantic Flight. 
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WELL AWAY. 


mp.b. It is powered with a Wright Whirlwind, 225 hp., 
air-cooled engine. The fuel tanks hold 451 gal. of gasoline. 
The plane carried on the flight two canteens full of water, five 
sandwiches and emergency Army fare for several days. 

The instrument board was equipped with Tachometer; 
Earth inductor compass (Pioneer); Bank and turn indicator; 
Inclinometer and bank indicator; Oil thermometer; Fuel 
pressure guage; Carburetor adjustment; Magneto switch; 
Oil pressure gauge; Reflector for periscope; Instrument lights 
oe id Clock; Primer; Air speed indicator; Gasoline guage; 
Altimeter. 


Log of Flight 


The entire country waited hour by hour for news of Cap- 
tain Lindiergh’s progress. At 7:15 a.m., May 20, word was 
broadeast that he had passed St. John’s, N. F., and was 
headed o\.r the Atlantic. During the forenoon of May. 21, 
various 1 »orts were received that he had been sighted over 
several places in Ireland. The flying log of the flight, in New 
York diviight saving time, is as follows: 


Friday, May 20 


7:52 a. 1 Left New York for Paris. 
9:05 a. 1 Sighted over East Greenwich, R. I. 
a a.m. Sighted over Halifax, Mass. 
2:25 p. Reported over Meteghan, N. S. 
1:05 p.m». Reported over Springfield, N. S. 
3:05 p. : Passed over Mulgrave, N. §&., and Straits of Canso, for 
ae Cape Bretcn. 
9:00 p. Cleared Nova Scotia at Main-a-Dieu. 
':15 p.m Passed St. John’s, N. F.; and headed over Atlantic. 
6: Saturday, May 21 
30 a Independent Wireless gave out report that a vessel had 
Ps seen Lindbergh 200 miles off Irish Coast (report doubtful) 
10 a Cape Race, N. F., received wireless from Dutch ship that 
9: Lindbergh was 500 miles off Irish Coast. 
50 a London Press Association dispatch said Lindbergh had 


been sighted 100 miles off Ireland. 


Captain Lindbergh well away on 





start of his Atlantic Flight. 





the 


13:00 a. m. Radio Corporation said its Paris office reported plane over 
Valencia. siulifax received a wireless message that Lind- 
bergh had passed over Valencia. 

12:30 p. m. Belfast, Ireiand, reported Lindbergh over Dingle, Ireland. 

2:06 p. m. Valencia, Ireland, goverrment wireless said collier Nogi 
had sighted airplane near Dingle 

2:18 p. m. Cork, Ireland, said Civic Guard reported Lindbergh plane 
passing over Smerwick Harbor, Ire'aad. 

3:24 p.m. French Cable Company said official udvices reported Lind- 
bergh over Bayeux, France, at 8 v. m., French time. 

3:30 p. m. Reported cver Cherbourg, France. 

5:21 p. m. Landed safely at Le Bourget Field, Paris. 


Twenty thuusand people were massed on the east side of 
Le Bourget field, some of them having waited seven hours 
and more. The giant light on Mount Valerien flashed its 
guiding rays 300 miles in the air and the lights of the land- 
ing field sent their beams over the great course. Two com- 
panies of soldiers with fixed bayonets and the Le Bourget field 
police, reinforced by Paris agents, had held the crowd in 
order, but with the roar of an engine overhead and the ap- 
pearance of a gray-white plane in the sky, it was impossible 
to restrain the multitude, and thousands of men and women 
rushed through the police lines toward the pilot and his 
plane. It is said that the enthusiasm of the populace ex- 
ceeded that which engulfed Paris Armistice Day, November 
11, 1918. Thirty thousand people had gathered at the Place 
de l’Opera and the Square du Havre, near St. Lazare sta- 
tion, where illuminated advertising signs fiashed bulletins on 
the progress of the flight. London thrilled to the news of the 
suecessful crossing and every American city celebrated in 
some manner or other the feat of the young pilot. 

After a brief and hurried reception, U. S. Ambassador 
Myron T. Herrick took Captain Lindbergh in his car to the 
embassy where he could rest undisturbed. In the brief inter- 
view that he gave press representatives, he said that he was 
surprised at the short time it took to cross the Atlantic. 
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The weather was better than he had anticipated over Nova 
Scotia and Newfoundland. Once on the open sea, he ran in- 
to snow and sleet and had to drive through a thousand miles 
of it. It was impossible to get under or over it, and there- 
fore it was necessary to go right through it a great part of 
the time. Sometimes the plane was within ten feet of the 
water and sometimes 10,000 ft. above it. Captain Lindbergh 
said he sighted the lights of one ship at night on the ocean. 
At one time there was considerable sleet and ice on the bow 
of the plane, but this cleared up. 


Tells His Experience 


Later in recounting his experience, Captain Lindbergh said 
that he could not complain of the weather, although it was 
not what had been predicted. Bad weather began after the 
plane left Newfoundland and continued until four hours be- 
fore daybreak. He flew at a height of 10,000 ft. until early 
morning, in order to get over clouds. Early in the afternoon 
he saw a fleet of fishing boats. On some of them he could 
discern the figures of men and flew down, almost touching 
some of the craft. He yelled at the figures “Is this the right 
road to Ireland”, but received no response. An hour later 
(he places the time shortly after 4 p.m.) he :aw land. It 
was rocky land and he concludec it was Ireland. He flew 
on, over England, across the Channel, and passed a little 
west of Cherbourg. From Cherbourg he headed for the Seine 
and followed it upstream. 

On May 23, at the Elysee Palace, President Doumergue 
received Captain Lindbergh and conferred upon him the high- 
est honor that France can bestow—the Cross of the Legion of 
Honor. 


Captain Lindbergh’s Career 


Captain Lindbergh was borw in Detroit, Mich., Feb. 2, 
1902. He attended school in that city, Little Falls, Minn.. 
and Washington, D. C. After finishing nigh school, he en- 
tered the School of Mechanical Engineering of the University 
of Wisconsin. He attended this institution for a year and 
« half and then took a course in aviation at the Lincoln 
Standard Aircraft Company’s school at Lincoln, Neb. He 
enrolled in the Army school at Kelly Field, Tex., and upon 
completing the course, was placed in the Air Corps Reserve. 
In October, 1925, he became associated with the Robertson 
Aircraft Company, at Lambert-St. Louis Field, near St. 
Louis, Mo. He began flying air mail planes to Chicago and 
back for the Robertson Aircraft Company, in April, 1926. 
Four times while engaged in flying the air mail, Captain 
Lindbergh saved his life by parachute leaps. When he ar- 
rived in St. Louis to begin his work with the Robertson Air- 
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B. F. Mahorey (right), president of the Ryan Airlines, Inc. and George 
J. Stumpf. chairman of the committee who financed flicht. 





eraft Company, he was a first lieutenant in the Air Corps 
Reserve. He joined the Missouri National Guard, Thirty-fifth 
Division, Air Corps, and in December, 1925, was made a 
captain in the reserve and the National Guard and flight 
commander of the 110th Observation Squadron. 


Visits Madam Nungesser 


One of Captain Lindbergh’s first acts after official welcome 
were over and he had rested from the flight, was to call on 
Madam Nungesser and express his high regard for the courag 
and achievements of her son, Captain Nungesser, and the hope 
that he would yet be found with Captain Ccli. 

Captain Lindbergh has not yet set a definite date for bis 
return. He will fly to Brussels, to be received by King 
Albert and probably to London where a similar reception 
awaits him. He will then return to Paris and after a tew 
days there will probably sail for America. 
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Map of Captain Lindbergh’s Trans-Atlantic Flight, showing speed of his trip. 
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The National Aeronautic Association has received notice 
from the Federation Aeronautique Internationale that new 
World records ior airplanes, established in accordance with 
PAL regulations, have been recognized by that body, viz: 


CLASS C (AIRPLANES) 
Carrying a Pay Load of 500 kg. (1102.31 Ib.) 
N (Germeny) 
pout? Schnadele and Fritz Loose, Junkers W-35, 
Junkers L-5 er gine, 320 hp., at Dessau, 
March 21-22, 1927 22 hr. 11 min. 45 sec. 
Former en ) 
ermany 
pone Schnabele, Junkers W-33, 
Junkers L-5 engine, 320 hp., 
at Dessau, March 16, 1927 
{CE .(Germany) 
wae r Schnabele and Fritz Loose, Junkers W-35, 
Junkers L-5 engine, 320 hp., at Dessau, 
March 21-22, 1927 


15 hr. 57 min. 338 sec. 


2785.586 km. 
1699.81 miles 
Former Record: 
Distance (Switzerland) 

W. Mittelholzer and G. Zinsmaier, Merkur- 

Dornier, 6 B.M.W., 460 hp. ea., at Dubendorf, 

June 24, 1926 2301 km. 
1429.7 miles 


CLASS C? (SEAPLANES) 
Without 2ay Load 
TITUDE (France) 
- Lt. Vaisseau Demcugeot, Loire Gourdou-Leseurre 
320-1, Jupiter Gnome 520 hp. at Sartrouville, 


March 28, 1927 9290 meters 
30,479 ft. 
Former Record: 
Altitude (France) 
Sadi Lecointe, Nieuport-Delage 
Hispano Suiza, 300 hp., at _ 
Meulan, March 11, 1924 8980 meters 
29,462 ft. 








CLASS C? (SEAPLANES) 
Carrying a Pay Load of 500 kg. 
DURATION (Germany) 
Fritz Loose, Junkers W-33 Junkers L.V. 
320 hp., at Aken-S-Elbe, March 29, 1927 
Former Record: 
Duration (United States) 
Lieut. H. E. Halland, U.8.N., F-5-L 
flying boat, 2 Liberty £400 hp. ea., 
San Diezo, Cal., June 6, 1928 7 hr. 35 min. 54 sec. 
DISTANCE (Germany) 
Fritz Loose, Junkers W-33, Junkers L.V. 
320 hp., at Aken-S-Elbe, March 29, 1927 


14 hr. 8 min. 2 sec. 


1792.08 km. 
1057.6 miles 
Former Record: 
Distance (Italy) 
M. Alessandro Passaleva, 
Savoia-Marchetti 8-55, 
2 Isotta-Fraschini, 500 hp. ea., 
at Lac Majeur, Oct. 19, 1926 950 km. 
590.3 miles 


CLASS C (AIRPLANES) 
Carrying a Pay Load of 2009 Kg. (4409.24 Ib.) 
DURATION (Germany) 
Waldemar Roder, Junkers G-24, 8 Junkers L-11 
250 hp. ea., at Dessau, April 1, 1927 
Former Record: 
Duration (Germany) 
M. Steindorf, Rohrbach-Roland 
Type D-999, 3 B.M.W. Type IV engines, 
240 hp. ea., at Staaken, 
Feb. 4, 1927 4 hr. 17 min. 49 sec. 
DISTANCE (Germany) 
Waldemar Roder, Junkers G-24, 3 Junkers L-11, 
250 hp. ea., at Dessau, April 1, 1927 


7 hr. 52 min. 48 sec. 


1013.180 km. 
630.02 miles 

Former Record: 

Distance (Germany) 

M. Steindorf, Rohrbach-Roland 

Type 1-999, 3 B.M.W. Type IV engines, 

240 hp. ea., at Staaken, 

Feb. 4, 1927 600 km. 
372.8 miles 
SPEED FOR 1900 KM. (Germany) 

Waldemar Roder, Junkers G-24, 3 Junkers I-11, 

250 hp. ea., at Dessau, April 1, 1927 137.941 km.p.h. 

85.711 m.p.h. 
Former Record: None. 


, ; CLASS C (AIRPLANES) 
arryin 4 ° - 
oration Gazine & Pay Load of 1000 kg. (2204.62 Ib.) 
Fritz Horn, Junkers G-24, 3 Junkers L-11, 
_ hp. ea., at Dessau, April 4, 1927 
ormer Record: 
Duration ( Switzerland) 
W. Mittelholzer and G. 
Zinsmaier, Merkur- Dornier, 
6 B.M.W., 460 hp. ea., 
at Dubendorf, June 29, 1926 10 hr. 5 min. 0.8 sec. 


14 hr. 23 min. 45 sec. 


Recent American and World Air Records 


DISTANCE (Germany) 
Fritz Horn, Junkers G-24, 3 Junkers L-11, 
230 hp. ea., at Dessau, April 4, 1927 


Former Record: 
Distance (Switzerland) 
W. Mittelholzer and G. 
Zinsmaier, Merkur-Doruier, 
6 B.M.W., 460 hp. ea., 
at Dubendorf, June 29, 1926 


SPEED FOR 2000 KM. (Germany) 
Fritz Horn, Junkers G-24, 3 Junkers L-11, 
230 hp. ea., at Dessau, April 4, 1927 


2026.36 
1259.11 


oF 


1400 km, 
869.9 miles 


139.579 km.p.h. 
86.73 m.p.h. 
Former Record: None. 


American Records 


New American Records in Class A (Spherical Balloons), 
Class C (Airplanes), and Class C’ (Seaplanes), have been 
recognized by the Contest Committee of the National Aero- 
nautic Association, as follows: 

Those records marked with an asterisk (*) exceed the 
existing World record for the category, and homolgation by 
the Federation Aeronautique Internationale has been re- 


quested. 
CLASS A—Spherical Balloons 
Grand “Free-for-All’” Record 
ALTITUDE: 


Capt. Hawthorne C. Gray, at Scott Field, Belleville, 


Illinois, March 9, 1927 8690 meters 
28,510 ft. 
Former Record: 
C. B. Harmon, at St. Louis, Mo., 
Oct. 4, 1909 4,876.6 meters 
15,997 ft. 
6TH CATEGORY 
Volume 2201—38000 cu. meters 
ALTITUDE :* 
Capt. Hawthorne ©. Gray, at Scott Field, Belleville, 
Illinois, March 9, 1927 8690 meters 
28,510 ft, 


Former Record: Nene. 
In accordance with Article III of the F.A.I. Regulations, “A Record 
made by an aircraft of Class A (Spherical Balloons) shall be broken 
when a balloon belonging to the same or to a lower category shall have 
made a better performance”. The following records are recognized: 
CLASS A-—-Spherical Balloons 
71TH CATEGORY 
Volume 3001—4000 cu. meters. 
ALTITUDE :* 
Capt. Hawthorne O. Gray, at Scott Field, Belleville, 
Illinois, March 9, 1927 8690 meters 
28,510 ft. 
Former Record: None. 
CLASS CO (AIRPLANES) 
Without Pay Load 
DURATION :* 
Clarence D. Chamberlin and Bertrand B. Acosta, 
Bellanca Monoplane, Wright J-5, 200 hp., 
at Roosevelt Field, Long Island, New York, 
April 12-13-14, 1927 
Former Record: (WORLD) 
Duration (France) 
Drouhin and Landry, Farman biplane, 
Farman 450 hp., at Etampes- 
Chartres, Aug. 7-8-9, 1925 45 hr. 11 min. 59 see. 
CLASS C?—(SEAPLANES) 
Carrying a Pay Load of 500 kg. (1102.3 Ib.) 
ALTITUDE :* 
Lieut. George R. Eenderson, U.S.N., Vought Corsair, 
Pratt & Whitney Wasp, 425 hp., at Washington, D. C., 
April 14, 1927 


Former Record: (WORLD) 
Altitude (Germany) 
Capt. E. L. Tornberg, Heinkel seaplane, 
Napier Lion, 450 hp., at Warnemund, 
Nov. 16, 1926 


51 hr. 11 min. 25 sec. 


6760 meters 
22,178 ft. 


£731 meters 
18,802 ft. 


Panama Regulates Aviation 


A decree regulating aviation in Panama has been promul- 
gated by the Government. This requires that all aircraft in 
the Republic must be registered between Jan. 1 and 15 of 
each year and must pay an annual registry tax of $75. Each 
craft must carry its registry number in a conspicuous place 
in arabic numerals. The decree also states that no private 
airplanes may fly over the territory of the Republic without 
permission from the Government, which shall be extended in 
accordance with the law and with international treaties. 
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The new Glenn L. Martin Model 74 Navy three-purpose plane with Pratt 

















& Whitney Hornet engine. 








A New Kind of 'Three-Purpose Plane 


Glenn L. Martin Model 74 Three-Purpose Navy Flane Pioneers 


High-Power Air-Cooled Engine Class. 


Pratt & Whitney Hornet 


Engine Installed and Cutstanding Performance is Attained. 


HE THREE-PURPOSE plane presents one of the most 
difficult phases of the Navy’s aircraft program. The 
weight of bombs, torpedo, guns, crew, fuel and other 

equipment, in conjunction with the weight of gear required 
for arresting, catapulting, and inter-changeable land and 
water landing, requires an airplane of the larger class to 


fulfill the three-purpose mission. It 
is readily understood how heavily size, 
weight and complication of structure 
militate against the operation of this 
type of airplane aboard aircraft car- 
riers, where landing, handling, and 
stowage space and facilities are at a 
premium. 


It has been demonstrated that a 
three-purpose plane, with water-cooled 
power plant must inevitably weigh 
nearly 10,000 lb. when earrying the 
desired useful load. Studies of this 
type of plane made some years ago, 
indicated that a much better showing 
could be made with air-cooled power. 
At that time, however, the prospect of 
producing a successful air-cooled en- 
gine of required output was rather 
dark and unpromising. 

On the other hand the Bureau of 
Aeronautics, following its progressive 
poliey for air-cooled engines, held that 
“there was manifestly a demand for 
another (air-cooled) engine for the 
heavier types of aircraft”—and pro- 
ceeded, with the effective efforts of 
engine manufacturers, to develop en- 
gines of this size of the radial air- 
cooled type. 





The Hon. Edward P. Warner, Asst. Sec. of the 
Navy for Aeronautics (left) and Glenn L. Martin, 
photographed at the time of the testing of the 

new Martin air-cooled three-purpose plaue. 


This put the problem squarely up to the airplane designer, 
The results were startling. The single-engine air-cooled de 
sign, with the same military load was well over a ton lighter 
than the water-cooled type, and preliminary flight trials made 
in April at the Glenn L. Martin Company plant in Cleve 
land indicated that the performance has been improved in 


all respects by a generous margil, 
although the air-cooled power output 
is 200 hp. less than the water-cooled 
This appears, if one may quote a recent 
article on the subject by Comdr. E. E. 
Wilson, head of the Design Sectiun of 
the Bureau of Aeronautics, “to make 
all the difference in the World between 
a successful carrier bomber, and a very 
diffieult one.” 

Individual improvements have bee 
incorporated in various airplanes from 
time to time with good results, butt 
remained for the high-powered at 
cooled engine to supply the nuclews 
about which all important improve 
ments could be consolidated in one ar 
plane. Lighter powerplant, improved 
aluminum ailoy construction, a new a 
foil, and greatly improved aerodynamt 
arrangement have been efficctively com 
bined to produce a new kind of three 
purpose plane. 

This plane is the first complete Pi 
duct of a program of research @ 
development which was begun by 
Martin organization in the fall of 1925. 
The complete story of th: deters 
tion to begin with fundamentals 
sweep away all obsolete 
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jys many int ‘sting and unusual angles. Only a brief 














=S> jecription of te more prominent features pertaining to this 
soll plane may be given at the present time. 
Fuselage Construction 

The fuselage .rame has an entirely new type of aluminum 
glloy construct: , whieh slightly improves upon the weight- 
srength efficie of tubing, but greatly surpasses the latter 
for simplicity ittachment and replacement of fittings, struts, 
irackets, and «ier parts. The fittings and attaching parts 
jave been so plified that the fuselage frame is 145 lb. 
iohter than tie same arrangement with steel tubing. A 
suque feature «f this construction is the fact that it is based 
on a structural shape which is purposely designed to take 
protective anti-corrosion coatings. The Martin Company’s 
aside immé n tests which have now run over 4,000 
hourly immersious clearly indicate that the shape of material 
and methods 0 making joints are important factors in the 
life of protective coatings. 

The Navy’s researches on airfoils which produced the group 
of high biplane coefficient airfoils (N-9 to N-18) is the source 
from which a new wing section (Martin No. 24) was de- 
sloped for this three-purpose type. Tests made at Gottin- 
gen on this g section indicate unusually favorable bi- 
slene coeffici¢ at the landing speeds. 

' The wing beams are of heavy gauge aluminum alloy trussed 
channel construction, with simplified attachments for all fit- 
tings, struts and brackets. From the nature of the design 
all joints are inherently drained and ventilated. The ribs 
are aluminum alloy channel, and the interplane struts are 
SS ¢eamline steel] tubes. The wing structure shows a slight 
saving in weight over the corresponding wood construction. 

All fittings throughout the plane are made of best quality 
brome molyhdenum steel, resulting in an appreciable weight 
saving over the old-tvpe carbon steels. 

The simplified mechanism for dual wheel and rudder con- 

| in the front eockpit ean be readily dis-engaged to leave 
the entire eockpit elear for bombing operations. 

Simplicity of Control 
oo Special attention has been paid to lateral control at all 
led de seeds. The plane follows the control wheel without any 
lighter lag. Daring flight trials the plane was flown at a low 
_ speed of 36 mn.p.h. (with light load) with accurate and posi- 
ber te aileron control. This speed is about 8 m.p. h. below stall- 


ing speed. This result is due to special design ailerons, of 
margil, Me): ; . : ; 
ligh roll-yaw ratio, and is especially important for landing 


and take-off on the carrier. 
cooled. TI am , : . 
yrnar le arrangement of crew and equipment has been greatly 
EE mproved over older types, affording maximum visibility for 
tne deck landings, and for formation flying. All bombing vi- 


SOT 


1 angles have been increased. 


























A close-up view of the split-axle undercarriage of the Martin Type 74 
Navy three-purpose plane. 


For the first time the errangement for cranking a large 
engine is enurely ins.de the airplane. ‘Lhe cranking-shatt 
extends back into the forward cockpit so that the engine can 
be started at sea without getting out of the cockpit. Booster, 
primer and switches are provided convenient to the erznk 
uandle, This arrangement eliminates the weight and drag of 
engine-cranking platforms, step and shaft stubs. 

The engine accessories are all enclosed in a special sheet 
metal cowling. This housing is readily removed from within 
the forward cockpit giving complete access to magnetos, car- 
buretor, pumps and starter, either on the ground, or if need 
be, on the open water in rough weather. The magneto 
compartment is specially cooled by the air under suction. 

The engine mounting is of chrome-molybdenum steel, of 
simple design, weighing 29 lb. 

The airplane is fitted with inter-changeable landtype and 
twin float gear. An improved type of shock absorbing and 
anti-rebound unit is incorporated in the landtype gear, 
capable of absorbing shock loads up to several ‘imes the 
weight of the plane, without perceptible re-bound. This unit 
is also in full effect when taxiing. Electric tracings on 
































A three-quarter rear view of the new Martin three-purpose plane with P ratt & Whitney Hornet air-cooled engine. 
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night photographs show that the path of the fuselage is 
practically horizontal when taxiing, regardless of the irreg- 
ularities of the ground surface. 

Stations are provided for pilot, assistant pilot, bomber, 
gunner and radio operator. 

Particular care has been taken throughout to make the 
plane a perfected mechanism for accomplishing its mission, 
without inherent hazards of its own, thus leaving the mental 
attitude of its crew undisturbed. 


Specifications 


The specifications for the plane when equipped as a land- 


plane are :— 
Span 
Length 
Height 
Gross weicht 
Light weight 
Useful load .. ee euenaia 
Maximum speed, level 
Service ceiling i dcacbrs 


. 7000 Ib. 
3500 Ib. 

. 3500 Ib. 
120 m.p.h 
12,500 ft 


Campbell Nibbling Machine 


The Campbell nibbling machine, manufactured by Andrew 
C. Campbell, Inc., Bridgeport, Conn., combines a new pro- 
cess by which a narrow path is eut or nibbled through sheet 
metal at a rate of twenty or thirty inches a minute. It en- 
ables the operator to cut any external or internal design 
with the greatest of ease and rapidity, without distortion of 
the metal and with less strain than most cutting processes. 
This machine cuts clean and close to the line. Very little 
grinding or filing is necessary. 

This machine comes in five sizes. One of these machines 
was recently purchased by the Edo Aircraft Corp., and in- 
stalled in its plant at College Point, L. I. 





B. B. T. Products Light Europe’s Airways 


Some indication of European activity in the lighting of 
airports for night flying is given by a recent report of the 
B.B.T. Corporation of America covering installations of B. 
B. T. equipment in Europe. It appears that more progress 
has been made toward the establishment of night air routes 
than is generally realized in the United States, perhaps be- 
cause the night equipped airways which now cover Europe 
are not extensively used commercially as are the air mail 
routes here. 

Several very interesting facts are brought out in the re- 
port with reference to the activities of the various nations 
and the different opinions with regard to various types of 
lighting equipment. It is most interesting to note the com- 
paratively large amount of equipment purchased by a num- 
ber of smaller European powers where it is not generally 
known that active night flying operations are carried on. 
For example, Esthonia has three completely equipped land- 
ing fields with the most expensive type of landing footlights 
and other equipment. Holland also has three completely 
equipped fields and in addition a number of navigation lights 
or beacons. 

Czechoslovakia has copied the lighting installation of Le- 
Bourget, one of the largest and most completely equipped 
airports in the World, in installing lighting equipment on 
their principal field at Kbely. Jugo Slovakia has four air- 
ports equipped with the most up to date and expensive type 
of equipment, the same as used at Croydon, LeBourget, and 
in the United States at such airports such as Cleveland, 
Chicago and Omaha. Turkey has three airports completely 
equipped for night flying, using the Croydon and LeBourget 
B.B.T. system. 

Switzerland, Belgium and the Argentine also appear as 
large purchasers of B.B.T. night flying illuminating equip- 
ment. Little information is at hand with reference to Russia, 
with the exception that the Soviet Government has expressed 
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B. B. T. LIGHTS 

1.—B.B.T. Air Mail Type Landing Floodlight of the latest type showing 
the installation of blind or shutter that may be adjusted to ay 
position in front of the 180° lens. This provides a dark area in whid 
a plane may land and taxi directly toward the light. 

2—New B.B.T. Flashing Beacon the horizontal beam of which ; 
completely visible over 360° and the direct light above to the zenit 
It has a range up to 25 miles and produces a flash of distinctin 
characteristics at more frequent intervals and with a longer perio 
of visibility than the present types of beacons now in use in thy 
country. 

particular interest in equipment suitable for military pr. 

poses. 

Contrary to the current policy and practice in the Unite 
States, the European airways are universally illuminated by 
the flashing beacon type of aerial lighthouse. The beacon 
are capable of flashing distinctive signals and are visik 
throughout 360 deg. on the horizon and upward to the zenith. 
This is in contrast to the rotating type of beacon used in this 
country which projects a beam of high intensity but with 
a very limited range of visibility and a long lapse interven 
ing between flashes. 

The airports in England and on. the Continent are like 
wise marked with the same type of flashing beacon, usix 
optics similar in some ways to those used in marine light 
houses. There are many types of flashing beacons ranging 
in size from the small lens unit with a 1000 watt lamp as1 
source to the largest unit, that at Dijon, France, which d 
velops one billion candlepower, and employs eight 15 
ampere are mechanisms installed behind eight lens panes 

While night flying conditions in Europe are natural 
different than those prevailing here, it is, nevertheless, reaso- 
able to believe that some valuable information may be gainé 
by studying the methods in use there. It is interesting to note 
that every civilian airport in France is equipped with 1 
B.B.T. flashing beacon and likewise these beacons are wl 
versally used by the French Army 





Air Taxi Line in Detroit 


A new air taxi line has been opened in Detroit, with Str: 
son cabin planes as equipment. As a subsidiary of tl 
Wayco Oil Corporation of which Edward F. Schilee is pre 
dent, A. G. Schlee, vice-president, E. H. Schlee, vice-pre 
dent, and Dewey Schlee, treasurer, the line will oper 
out of Detroit for any point in the United States, Canad 
or Mexico. : 

Stinson-Detroiters are completely enclosed and heates 
for Winter flying, are weather-proof and sound-proot a 
will attain a top speed of 125 m.p.h. and a cruising spe 
of 105 m.p.h. The cabins are comfortably and beautiful 
upholstered in chrome leather with five wicker chairs, ¥© 
eushioned. There is room-in the eabin for passengers hac: 
gage as there is also in a special compartment in the 
lage. The planes are spin-proof and will not go off =" 
wing, while controls can be abandoned in a stall with ™ 
engine off without endangering the passengers or pilot 
The company intends to start its taxi service deLuxe ¥™ 
two Stinsons and increase this equipment as the line g™™ 
in popularity. 
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Metal Propeller Development 


Extensive Test Work Responsible for Present 
Efficiency of Metal Propellers for Aircraft Use 
By E. G. MCCAULEY 
U. S. Army Air Corps, Engineering Division, McCook Field 


N WRITING on the subject of Metal Propellers, only the 
| latest types as used and developed by the U. S. Army 

Air Corps Engineering Division will be described in this 
article. While no attempt is being made to criticise other 
existing types of metal propellers, it is believed that this is 
the first publication on the U. S. Army Air Corps Engineering 
Division developments of various types of successful metal 
yropellers. 
; Tiiintedese is here made of the Reed type of metal 
propeller construction, and it is believed that this form of 
propeller as now used in general service, is well enough 
to need no further description or comment, as the other types 
now in use by the Army and Navy are the exclusive designs 
of these divisions of the U. S. Air Corps. It is the intention 
of this article to give a clear concise description of these 
designs, materials and methods, for the benefit of all con- 
cerned. 


The Detachable Blade 


It seems well to make mention here that the detachable 
blade idea such as is now extensively used, was first incor- 
porated in a solid forged steel blade propeller, designed by 
the U. S. Army Air Corps Engineering Division in the early 
part of 1918. Likewise all the adjustable and reversible pro- 
pellers, from the earliest until the most recent devlopments 
of these types, were designed and built with detachable blades, 
while in these latter types the blades were capable of being 
rotated on their axis while in operation, in order to adjust 
or change the pitch of the propeller in flight. 

It being well known that detachable blades had been in 
universal use many years ago, on marine propellers for 
water eraft, particularly on such types adapted for feathering 
the blades, no originality is claimed in choosing this 
type of blade, other than that it is believed these were 
possibly the first propellers to be built in the United States 
for an airplane incorporating this idea. Previously to this, 
practically all propellers, at least those that were in use on 
ety were constructed of wood or steel im a solid one-piece 

ade form. 

The detachable blade as now used in the construction of 
metal propellers has many advantages over what might be 
termed the one-piece or fixed blade type, which may be sum- 
marized as follows: 

1, To allow changing the angularity of the blades and likewise 
adjustment of pitch. 
2. To provide the interchangeability, suitable for two, three or 


four blade propellers. 
‘lexibility of design is better accomplished with detachable 


blades. 
4. Adaptability for a detachable blade propeller to fit different 
esign of planes is greater than a one-piece propeller. 
anufacturing cost per blade is less. 

















Fig. 2. 


6. Operating costs are less, due to replacements only necessary 
on a single blade instead of a whole propeller. 

7. Stock requirements may be kept up with less number of blades 
at reduced costs and occupying less storage space. 

8. Standardization and production methods can be better material- 
ized in a single detachable blade. 


The foregoing items are apparently outstanding facts in 
favor of detachable blades for airplanes over the one-piece 
or fixed blade propellers. 

The use of aluminum alloy in the manufacture of metal 
propellers has been an outstanding achievement, which has 
practically eliminated the use of wood propellers, especially 
on production or quantity orders, besides offering many 
advantages over wood which may likewise be briefly sum- 


marized : 


1. Greater efficiencies are obtained from metal blades having thin 
sections over the thick wood propellers, due to less drag on 
the sections. 

2. Less consumption of fuel for traveling a given distance, due 
to an increase in speed by the use of metal blades. 

3. The power absorbed by a metal propeller in useful work is 
greater due to the ratio of thrust delivered by the propeller 
to the torque delivered by the engine being greater. 

4. Metal propellers may be operated in any kind of climate, 
being unaffected by moisture, which is a great drawback to 
wood propellers by causing them to warp out of shape and 
become useless, due to either absorbing too great amount of 
moisture or else becoming dried out in certain climates. 

5. Metal propellers are considerably more durable than wood, 
due to being less effected by rain, dust and small particles 
of grit that are encountered when flying at low altitudes. 

6. Storage facilities are greatly reduced and less expensive 
to maintain for metal propellers, as wood propellers require 
a very elaborate conditioning room to prevent them from 
opening up and twisting out of shape. 





i 
| 
| 











Seeeetnteeteeeetteeeeeee 


Fig. 1. An early type individual blade metal propeller. 
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7. The use of forging dies to form the blades offers a practical 
manufacturing method for fabrication of metal propellers. 
Quantity production can be greatly increased over the wood 
propeiier methods. 

8. Metal propellers, when properly designed, due to their thin 
sections and greater flexibility tend to cause less vibration 
when running at high speeds. 

9. Higher tip speeds can be obtained by the use of metal 
propellers. 

10. Aluminum alloy properly heat treated has the required strength 
and toughness to facilitate making metal propellers of solid 
construction without excessive weight as compared with wood 
or steel propellers. 

11. Aluminum alloy propellers are approximately 15 percent 

heavier than wood propellers in sizes up to 11 f Above 

this, they average about the same, 16 ft. diameter, being 
the largest size thus made to date 











































While various attempts had formerly been made to produce 
a metal propeller for an airplane out of steel or other metal 
by many different designs and methods, nearly all these 
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Fig. 3. 


A sectional view of a hub with split tapered sleeve. 


former propellers either failed under test or else were too 
heavy for practical purposes. The use of aluminum alloy 
seems to have bridged a large gap in metal propeller con- 
struction and brought in to practical use a suitable metal 
having the proper qualities for the existing conditions now 
required as to strength, weight and method of: manufacture, 
thus opening up a broad field for further development of the 
metal propeller. 


Composition of Aluminum Alloy 


For the benefit of those who are not familiar with the 
chemical analysis and the forging characteristics of aluminum 
alloy as used for propellers, a brief description will be given 
for enlightenment on this particular material. 

This material may be obtained in a variety of sizes, like- 
wise in various forms and shapes, being commercially pro- 
enrabl> in bers. tubes and sheets. For forging purposes it is 
usually obtained in the billet form much in the same manner 
as steel, which is then worked in a hot condition under a 
hammer at rather low tem 

The heating range is considerably lower than that used for 
steel, being mostly used from 800 deg. to 850 deg. F, which is 
a satisfactory forging temperature. If the forging heat is 
raised above a critical temperature the metal loses its strength 
and will not congeal together. Also, if worked too cold it 
has a tendency to fracture. A very necessary requirement 
is to have the metal heated uniformly, beyond which the 
amount of forging that can be safely handled at each heat 
is a matter of experience. The metal will flow easily in 
forging dies when subject to very hard hammering. It is 
also desirable to have plenty of power applied on the metal, 
as an inadequate blow will not cause the metal to flow 
properly and is likely to cause fractures and break up. 

The chemical analysis of this material varies according to 
the requirements, but the average consists of:—Copper 3.0 
to 5.0% ; Magnesium .3 to 5%; Manganese .4 to 1.%; Balance 
in aluminum plus impurities. The physical properties are: 
Specific gravity 2.85; Weight per cu. in. .101 to .103 Ib. 
Melting point 1004 deg. F. 
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After forging, this material is capable of being | cat treated 
thus increasing its strength to that of mild steel. [he heating 
process consists of heating to from 925 deg. F. to 950 deg, F. 
and quenching in water. Immediately after q ching. the 


material is still soft and ductile, as the actua! toughening 
does not start until about an hour later and t! continnss 
for three to four weeks. An aging process is so)..times used 
to facilitate quicker toughening. This usually; msists of 
quenching in boiling water and leaving the pts in this 
bath for two hours or more. When the parts removed 
the aging is complete. re 

The physical properties thus obtained average © follows. 
Tensile strength 55,000 to 50,000 lbs. per sq. in ield point 
35,000 to 45,000 lbs. per sq. in.; Elongation (‘ ? in) 15 
to 20%; Schleroseope Hardness 20 to 25; Brin Hardness 
80 to 100. 

Aluminum alloy for propellers was first ad d by the 
U. S. Army Air Corps Engineering Division i etachable 
blades of their own design in 1922, aiter tests | een made 
prior to this on propellers made of aluminum design 


and built by Dr. S. A. Reed of New York. 


Early Types of Propellers 


The earlier propellers experimented with, cons: cd main! 
of detachable blade serew threaded into a steel | in. whieh 
the threaded portion of the blades came very se to the 
outer end of the hub. Due to the blades not being rigidh 
held in the hub, other than by a close fit on the threads and ; 
small round turned portion to form a bearing, thc excessiy 
vibration of the engine caused the blades to bre: ff at the 
end of the hub as shown in Fig. 2. 

In this form of construction a whipping act Was set 
up between the blade and hub, likewise producing excessive 
vibration between these parts, thus causing the bla:es to sna 
off at the root of the threads, which generally occured at the 
thread nearest the end of the hub. While extreme care had 


been taken to prevent but slight clearance betwee: the blade 
shanks and hub, which was practically negligent atter being 
screwed into place, nevertheless these precaution: were not 


sufficient to prevent the rupture of the blades and further 
methods had to be considered to overcome this weak structural 
feature. 

After repeated attempts to prevent the blades trom break- 
ing off at the end entering the hub, a design was \orked out 
by the writer incorporating a split tapered sleeve inserted 


between the shank of the blade and the hub which was forced 
and held into place by a collar threaded on the. hub. The 


extreme end of the blade was threaded for a small portion oi 
its shank with a large buttress form of thread, whic! engaged 
a like thread on the inner diameter of the hub. [his form 
of thread was found to be best adapted to take the ««ntrifugal 
force of the blades, likewise relieving any outward stress im- 


posed on the collars holding the split tapered slevve. This 
allowed the collars to hold only the sleeves in po-ition and 
torm a solid bearing connection between the blade lank and 
hub as shown in Fig. 3. 

This shows the preferred embodiment, while a s!izht modi- 
fication was made by making the blade shank round and 
tapering the outer portion of the hub. It will be : oted that 
the collars have practically nothing to do in regard to I 
taining the blades in the hub against the centrifv al foree 
as these are securely held by the buttress thread. 


ies - 
Fig. 4. 


Various types of tapered sleeves used. 
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of hub construction proved very satisfactory in 
yreaking off of the blades caused from the ex- 
tion and whipping action in the hub by eliminat- 
seness between these two parts at the point of 
which practically made the blades and hub like 
unit. 
form of tapered sleeve construction for holding 
de into a hub, had been tried out many years 
development of an adjustable pitch propeller 
idness found in this construction was considered 
ible to the present design of aluminum alloy 
lade. 
«brieation of this type propeller a very important 
ter the blades are assembled in the hub is that 
r as a whole be properly balanced. This was a 


















very easy operation with wood propellers by simply scraping 
off a little on one blade or else adding an additional coat 
of varnish or paint. On metal blades the operation of final 
balancing becomes more difficult, metal being much tougher 
than wood. Furthermore, the specific gravity of the two 
materials varying greatly, thereby necessitating a greater 
proportion of metal to be removed, which filing or grinding 
off is a slow procedure. To facilitate the balancing of de- 
tachable blades, a method was devised whereby the shanks of 
each blade were drilled out and, after a trial, balance was 
made in a dummy hub, by balancing one blade against a 
standard blade, a portion of load being poured into the 
drilled end of the blade shank to provide the desired balance. 
This gave fairly good results for horizontal balance, but when 
the propeller was suspended vertically, any lack of balance 











Fig. 5. 


Solder at the middle of hub used for balancing. 


























Fig. 6. 


A 400 hp. propeller tested to 1400 hp. 




















Fig. 7. 


Solid hub type removed from plane which made bad landing. 





Blades curved up at end instead of breaking off. 

















Fig. 8. 





Split-hub type propeller. 
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occurring had to be compensated by gdding solder on the 
hub. This was very unsightly at times. The collars holding 
the tapered sleeves also offered objections to balancing since 
when a propeller was properly balanced for a given pitch 
sétting™ should it become necessary te change this pitch, the 
collars would have ‘to be loosened. In tightening them 
again it might result that the position of the collar on the 
hub is varied, thus effecting the horizontal balance. 

In adopting aluminum alloy blades for airplane propellers, 
like all other propellers of new design and construction, it 
becomes necessary that they withstand very rigid testing be- 
fore being placed on a plane. The customary method is to 
place the propeller on a whirling test rig and revolve same 
by electric motors, in which the thrust created by the propeller 
and the power to operate same is measured. For wood pro- 
pellers the usual overload applied for the whirling test is 
about 50 percent greater than its rated load. Thus a propeller 
designed to absorb 400 hp. would be tested to withstand 60 hp. 
for 10 hr. which is considered a safe working load for flying 
conditions. 

After this whirling test, an engine test on the ground is 
given under full throttle for approximately 20 hr., at its 
actual horse power rating. Quite frequently the results of 
this test under the flying conditions will show.very destruc- 
















































Fig. 10. Clamping rings as used for vertical balance. 


tive results to a propeller due to the excessive vibration and 
inertia forces set up by the engine. Many propellers that 
have safely withstood a test on the whirling stand under a 
big overload capacity have been broken to pieces when 
operated on an engine for a short length of time, which tends 
to prove the necessity of carefully testing a propeller under 
as many conditions as possible. 

In testing an aluminum alloy propeller with detachable 
blades designed by the U. S. Air Corps Engineering Division 
for 400 hp., as above described, an input of 1400 hp. was ap- 
plied to this type without failure. This is a most convincing 
fact in proving the durability and strength qualities involved 
in this type of propeller. It represents an overload of 250 
per cent. When it is considered that the average wood pro- 
peller bursts to pieces under 80 per cent overloading a fur- 
ther realization of the remarkable qualities the metal propel- 
ler offers is obtained. 

Referring back to the advantages outlined for detachable 
blades regarding the adjustment of pitch of the blades, it will 
be acknowledged that after a propeller is carefully designed, 
there is still the possibility of not meeting the exact require- 
ments for the plane. This becomes a simple matter with 
detachable blades by making a slight adjustment of the angu- 
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Fig. 9. Inside and outside views of hub forgings. tha’ 

the 

larity of the blades as desired, which flexibility of design would ing 
enable a propeller to be applied to a number of different pla 
planes, where the characteristics of the planes vary. not 
The foregoing description has been devoted to what may be sult 
termed a solid hub with detachable blades which constitutes a ot 
hub forged solid and machined out to allow fitting in the blades. hav 
The hub extension is taper bored to suit the engine shaft. in 
The blades are serew threaded to engage a thread in the hub equ 
and held rigidly in the hub socket by a tapered sleeve and per’ 
collar. to 1 


This type of propeller was the first of the U. S. Air Corps ary 
Engineering Division designs to be put in actual service at 
McCook Field. These propellers after three years service 
testing have shown many remarkable achievements, including 
greater efficiency, faster speed, better adaptability and more 
economical operation, thus practically superseding wood pr- 
pellers and bringing about a radical change in future develop- 
ment. 

Fig. 6 shows one of the solid hub type removed from 4 
plane, which in making a bad landing, nosed over into the 
ground. 

Instead of the propeller blades cracking up and breaking 
off as customary to the wood propeller, these blades curved up 
at the ends. Several similar eases have happened and the 
blades are merely straightened out and the propeller put back 
in service. 

In order to keep pace with the rapid strides made with 
aluminum alloy propellers the writer has devoted considerable 
attention to the practical and productive side of the problem ™ 
order to provide a design that will help to cheapen the pr 
duction cost, thus enabling metal blades to be manufac 


(Continued on page 1144) 
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Fig. 11. 


Split hub type propeller now standard for 
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The Recent Air Records 


Value and Importance of Air-Cooled Engine 
Development is Reflected in Record Performances 


By COMDR. E. E. WILSON, U. S. N. 


OME YEAKS ago, a statement was made that no great 
improvement in aircraft pertormance could be expected 
unless a new type of engine were invented. lt was 

generally conceded that aeronautical progress must take the 
fom of gradual improvement and refinement of design. No 
joubt, the persons who reached these conclusions had! in mind 


We have recently had an opportunity to compare, side by 
side, the Navy’s three-purpose single-engined water-cooled 
bomber and the more recent air-cooled bomber. In these, the 
air-cooled powerplant weighs just one-half as much as the 
water-cooled powerplant. The air-cooled machine has ap- 
proximately twice the service ceiling of the water-cooled 


gue novel form of powerplant un- 
inown at the time. Many of them 
did not realize that such a power- 
plant was in process of development 
right under their noses. Many peo- 
ple today have hardly come to re- 
lize that such a powerplant is ac- 
tually available at the present time. 
The recent air records made by our 
air-cooled engines have brought us 
to the realization that we are in the 
realm of a new form of aeronautics 
asa result of a new powerplant de- 
velopment. 

Of coutse, we have long realized 
that air-cooled engines resulted in 
the saving of the weight of the cool- 
ing system and, in the case of air- 
planes designed about the engine and 
not just adapted to it, further re- 





During the past few months five 
new World airplane and seaplane 
records have been set up in this 
country. Four of these were made 
in Naval aircraft and Commander 
Wilson points out that in every case 
the record breaking performances 
have been set up with air-cooled 
engined planes. Furthermore, in 
each of the five cases, standard 
type aircraft have been employed, 
as opposed to especially designed 
machines. “When World records 
are established by service types, it 
is a good indication that we are en- 
tering into a new era of aero- 
nautics’”, he concludes. 


plane and approximately fifteen miles 
higher speed. Manifestly, the new 
type of powerplant is here. A fifty 
per cent reduction in powerplant 
weight is striking, to say the least. 
It is not unnatural, then, that World 
records should begin to fall. 

The first record was that for dura- 
tion established by Chamberlin and 
Acosta in the Bellanca Monoplane 
with the Wright Whirlwind engine. 
This is the same airplane with which 
Lieut. C. C. Champion, U. S. N., 
won the speed and efficiency events 
for light commercial airplanes and 
transports at the Sesqui-Centennial 
Air Races last fall. During the trans- 
port race, Lieutenant Champion ear- 
ried 1,770 lb. of contest load which, 
© ‘bined with the weight of the two 





silted in a corresponding saving 





pilots and 45 gal. of fuel brought the 





of weight of the structure. We 

have recently had demonstrated conclusively that, even 
in the pursuit field, our air-cooled engined airplanes are 
equal in speed to the water-cooled engined machines and su- 
perior in performance at altitude. It is only when we come 
to the really big aircraft that we appreciate how revolution- 
ary this powerplant change is. 


useful load of the airplane up to 
about 2,300 lb. The machine took off about like a “DH” 
and handled beautifully in the air. This performance 
foeused attention on the possibility of breaking the World 


endurance record and accomplishing the New York-to-Paris 


flight. At Lieutenant Champion’s suggestion, the Wright Aero- 
nautical Corporation carried out the installation of a large fuel 











Wright Apache shipboard fighter, powered with Pratt & Whitney Wasp engine, in which Lieutenant Champion made Seaplane Altitude Record. 
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tank for this purpose. The breaking of the World’s endurance 
record was the final result of this. The combination of a well 
designed airplane powered with a modern air-cooled engine, 
in the hands of skillful pilots, brought this record back to the 
United States. The striking fact is that the Bellanca was not 
especially designed for the purpose. Greater duration could 
have been obtained in a machine especially designed, but the 
modification of a standard airplane through the installation of 
suitable tankage produced the result. The basic reason is “high 
useful load per horsepower.” 

The same considerations held in the World records estab- 
lished shortly after the Bellanca record by three Navy pilots, 
Lieutenants George R. Henderson, James D. Barner, and S. 
W. Callaway, of the Flight Test Section of the Naval Air 
Station, Anacostia, D.C. The Vought Corsair, in which the 
records were made, was designed by Chance Vought in coll- 
aboration with the Bureau of Aeronautics as a replacement for 
the UO’s on board the light cruisers and battleships of the 
fleet. It was a straight-forward two-seater observation air- 
plane built about the Pratt & Whitney Wasp engine and in- 
corporating in it all the experiences of several years of fleet 
operation by its predecessors, Vought UO’s. The performance 
of this airplane in the trials was so striking that it became 
immediately apparent to the Trial Board that World records 
eould be readily established. Upon completion of the trials, 
the plane was prepared for this job. The preparation con- 
sisted of removing military load and substituting therefor the 
dead load of 500 kg. No alterations were made in the machine 
but the propeller was set for best performance in climb. Other 
than this, the airplane was standard. 

Lieutenant Henderson made one or two trial flights to make 
certain that everything was functioning properly and then took 
off for the record without any fuss or feathers. The Corsair 
as a seaplane climbed to an altitude of 22,178 ft. and brought 
the record back to America. Here again was a fine combinatio 
of good design, a rugged powerplant, and skillful piloting. 

It may be well to digress for a moment to point out just 
how fine Vought’s design is. At the very moment Lieutenant 
Henderson was at his 22,178 foot ceiling with the Corsair as 
a seaplane and a total useful load of over 1,700 lb. one of our 
most modern single-seaters using the same engine carrying 
about half the useful load on wheels, was unable to reach this 
ceiling by about 1,000 ft. In other words, the Vought Corsair 


two-seater excels some of the best single-seaters at altitude. 
However, the Corsair performance is not confined to altitude. 

The moment the altitude record was over, the machine was 

flown to Hampton Roads and put over the course for the 


a 





World seaplane record of 100 km. with the saio dead load. 
Lieutenant Callaway, flying the 25-kilometer triai: -ular Course 
averaged 147.263 m.p.h. It is interesting to com: are this a, 


plane performance with 500 kg. useful load wit!: that of our 
observation landplanes in the Sesqui-Centennial Races where 
a best average speed of 141 m.p.h. was made. Thie Corsair . 
a seaplane with 500 kg. was six miles faster than the observa. 
tion landplanes without useful load, at Philadelph.:. 

With the 100 km. safely stowed away, Lieutenant Bare, 
immediately went out for the 500 km. record, and on April 
30, 1927 established a new one of 136.023 m.p.h. in the sine 
airplane. , 

A 25-kilometer triangular course imposes considerable py. 
strictions on the results because of the large number of tums 
required. A 50-kilometer course will be established soon anj 
better results can be had. As a matter of interest, the Vought 
Corsair, since it was presented for trial, has flown well over 
100 hr. and yet established these records without any attention 
whatever to engine or airplane. The engine is one of the firs 
experimental Pratt & Whitney’s. The results promise a great 
deal for the production engines. Another of the earlier ex. 
perimental engines installed in the Curtiss Hawk lias well over 
300 hr. of hard flying and is apparently as good as new, 

For the past several months, Lieut. C. C. Champion, U. §. 
N., has been doing some experimental werk with the Wright 
Apache using th: National Advisory Committee for Aen. 
nauties’ supercharger. This is the same Apache which Lieut. 
Champion flew in the Free-for-All Pursuit Race at Philadel. 
phia last year when he demonstrated conclusively the per- 
formance of air-cooled engines in high speed airplanes by shov- 
ing a higher speed than any other normal-compression-enginel 
pursuit plane. On May 5, 1927, Lieutenant Champion took 
off with the Apache on floats and climbed to a new World sea- 
plane altitude record of 33,455 ft. The total time off the 
ground of this machine was 36 min. and but 25 min. were 
consumed in climbing to the altitude. This gives a rate of 
climb of about 1400 ft. per min. The Wright Apache is 
equipped with the Pratt & Whitney Wasp engine. 

To summarize these results, it is apparent at a glance that 
five World records have returned to the United States in 
the last few months, that all of these have been obtained with 
modern air-cooled engines, and that more are in sight. Stil 
more important is the fact that none of the airplanes have been 
especially designed for the purpose but all have been adapted 
by making such minor changes as were necessary. When 
World records are established by service types, it is a good 
indieation that we are entering into a new era in 2cronautics. 














7 











Lieutenant Callaway coming in on the Vought Corsair (Pratt & Whitney Wasp engine) after breaking the World speed record for seaplants 
carrying 500 kg. over a roo km. course. 





His speed was 147.263 m.p.h. 
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xemplified by the divergence of fact and theory not in- 
frequent!y eneountered in solving some of its ever out- 
eopping problems. An example of such divergence has re- 
ently been bi rought to light in the tests being conducted to de- 
termine the cause of the unsatisfactory characteristics in re- 
overy from spinning of one of the newer types of observa- 

‘on airplanes. The necessity for such investigation was 
rrought to a climax last August when, it will be remembered, 
Lieutenant Barksdale, in flight testing a new observation 

plane, met his death when the plane he was flying could not 
be recovered trom a spin. Intensive study of these spins 
has been in progress ever since by the National Advisory 
Committee Laboratory at Langley Field, and by the Materiel 
Division at MeCook Field, both in the wind tunnel and in 
actual flights. 

In the studies at MeCook Field, two airplanes, an 0-1 
powered with a Curtiss D-12 engine and an O-2E4 powered 
with a Liberty “12A” have been used. Models of these 
planes were employed for the wind tunnel tests. The study, 
however, of the wind tunnel test results, including calculation 
of the rates of ' autorotation, did not explain the behavior of 
the airplanes tested, since many of the theories existing upon 
sinning were disproved and there were not a sufficint number 


i THE air is still new territory to be conquered 1s 
e 


of facts upon which to base reliable new data. Hence, 
resort was made to actual flight testing. 

Preliminaries For Tests 
In preparation for flight test, the planes were stripped of 


all unnecessary equipment, carefully weighed to learn the 
center of balance and equipped with steel tanks set under the 
fuselage, one behind the rear cockpit, the other forward of 
the front cockpit. Shot was used in the tanks for load 
and by varying the relative amount of weight in the front 
and rear tanks, the center of balance was moved forward 01 
back, as desired. Openings in the bottom of the tanks made 
it possible to drop the entire ballast if the airplane showed 
stubbornness about coming out of the spin. This method 
of testing was originated at the Douglas Company’s plant 
when Lieut. H. A. Sutton and Lieut. Wm. N. Amis went 
there as Materiel Division Representatives to observe spin- 
ning tests of the O-2, and the first tests were conducted by 
the Douglas Company, where recovery from a Douglas 0-2C 
with greater than normal span could not be effected with the 
center of gravity to the rear of twenty-four per cent of the 
chord. When tests were undertaken at McCook Field with 
a Douglas 0-254 with wings of normal O-2C span, but 
without wing tanks, the condition of wing tanks was sim- 









Spinning Tests on Observation Planes- 


McCook Field 


ulated by the installation of bomb racks and bombs beneath 
the wings. The bombs, of course, could also be easily re 
leased to facilitate recovery from spinning. The spinning 
tests at the Materiel Division were conducted at an altitude 
of from 8,000 ft. to 10,000 ft. 

Accurate records of the spins made were obtained from 
the ground by a motion picture camera equipped with a 17 
in. telephoto lens. The camera trained on the spinning 
plane was kept stationary and many of the pictures were 
— timed by a chronograph connected with the camera 
record. 


Forcing the Spin 


Airplanes balanced at less than twenty-five per cent of the 
mean aerodynamic chord have generally recovered easily 
from tail spins, and, indeed, been difficult to throw into them. 
Therefore, the first flight tests were made with the balance 
considerably ahead of the twenty-five per cent position. 
Gradually the balance was moved rearward, a small amount 
between each flight. Both airplanes spun regularly at a 
rate of about two seconds per turn with light load balanced 
at twenty per cent of the mean aerodynamic chord. Under 
full load condition, with the balance at about thirty-five per 
cent of the mean aerodynamic chord, the O-1 spun very ir- 
regularly at a rate of about three seconds per turn and the 
OQ-2E4 very irregularly at a rate of about two-and-one-quarter 
seconds per turn. 

The O-1 spun with its longitudinal axis varying from fifty- 
five to thirty degrees to true vertical as the load and balance 
were changed from light to full load condition. The O-2E4 
spun with its longitudinal axis varying from twenty to fifty 
degrees to true vertical as the load and balance were changed 
from light to full load condition. 

Under light load conditions, both airplanes recovered 
quickly, in about 600 ft., the only appreciable difference be- 
tween the two being that the control forces required were 
higher on the O-2E4 than on the O-1. As the load was in- 
creased and the balance moved rearward, the response became 
slower and the control forces required, greater. Both air- 
planes recovered in about 1000 ft. under full load conditions. 
At a balance location of about five per cent of the mean 
aerodynamic chord to the rear of the full military load 
position, both airplanes stopped spinning so slowly and the 
control forces were so high that they were considered unsatis- 
factory. Generally, lowering the outside aileron about 
double its usual motion with the opposite aileron neutral 











GYRATING OVER WASHINGTON. 





An Air Corps Curtiss P-: (Curtiss D-12 engine) performing a series 





of maneuvers over the capitol 
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assisted recovery. Raising the outside aileron an equal New Weather Broadcasting S; stem 
amount with the opposite one neutral had no appreciable A new system of broadcasting aviauon wei ier inform, 
effect. , , . a tion has been maugurated by tue Navy Dep iment whig 
The motion picture records confirmed the reports of visual ijj make it possible tor air stations to pla. their dai 
observers that the spins under full load conditions were it- J .hedules at least two hours earlier than is sow mite, 
° ° nm ; . 3 
regular both in time per turn and path. The photographs ‘This will enable fliers to start cross-country tlig..ts with gp, 
showed that the location of the axis of the spin varied ¢on- plete weather information early in the day, ci osing rout 
siderably along the longitudinal and lateral axis of the to ayoid adverse weather conditions and selec ing the by 
airplane. time for flights. 
The D-12 engine could be kept running during a spin, but T avy -ati i > United Stites Weat} 
: 8 I S Curing & spl, The Navy, cooperating with the United States Weath; . 
the Liberty stopped completely at the end of five or six turns. Bureau, is transmitting daily by radio telegraph comple 
Both engines could be started by diving, the D-12 the more weather information for the Navy and other a\.ation agtiy 
easily ot the two. _ Lieut. H. A. Sutton, in charge of the ties. This service is the outgrowth of conferences at th 
theoretical investigations and tests and who has acted as pilot chief coordinator’s office attended by represent:.tives of the 





throughout the extensive tests, reported that there was no Army, Navy, Department of Commerce, Weat/ier Bureau, 
tendency toward being thrown from side to side of the cockpit and the Post Office Department. It has bec found by 
in a spin, or toward leaving or being pressed against the seat. those in command of aviation units that the we:ther reports 

rm ees ° a ies : . . ‘ , ‘ 

These tests indicate that a staggered wing cellule is not @ }yroadcast to Mariners by the Navy at 10:30 a.m. and 10:3 
certain cure for unsatisfactory spinning characteristics, since p.m. did not contain sufficient information for ‘he planning 
the O-1 has a large amount of stagger, while the O-2E4 has ¢ flights and were received so late in the day that flies 
none. The proportion of the tail length to span is virtually were beginning their flights without sufficient data on weathe 
the same in both planes. The increase in the moment of ¢onditions to be met. This has resulted in numerous eass 
inertia resulting from placing loads behind the rear cockpit or forced landings because of bad weather and many time 
was greater in the O-2E4 than in the O-1. pilots have had to change their routes to fly aroun 

Tests made on the O-2E4 with bombs mounted under the unpredicted storms. 

r ra ¢ > al« . « switxu_f, * and w > . r no . . : : ° } 
wing and the balance at thirty-four and six-tenths per cent Upon the recommendations of the Departmen: interested, 
of the mean aerodynamic chord resulted in a spin that could the Weather Bureau planned this service and funds to ear 
oo be one : ol appreciably changed in 3000 ft. Dropping jt through were asked from Ccngress. Provisions for th 
the fuselage vallast, which moved the balance forward, re- personnel and equipment were contained in the Second De 
sulted in immediate recovery. Releasing the bombs would ficiency Bill which failed of passage. To meet the needs oi 
have accomplished the same result, as the plane had been air stations, a partial service has been commenced and 
successfully spun with the above balance but without the ayoid delav the Navv temporarily assigned to the Weather 
bomh load. a : Bureau two aerologists, and certain equipment, and the Mi 

Since facts pertaining to tail spins ean be seeured with sine Corps assigned an expert operator for this aviatio 
comparative ease and safety bv flight testing, this metho@ weather broadeasting. When funds are provided by Co- 
will continue to be followed and it is hoped shortly to make — oress, the service will be broadeast twice daily and the mon- 
available more accurate @ata than now exists on this subject’ jno broadcast will be duplicated at 8:15 p.m. | 





for use in the development of future designs. This service is sent out by remote control from the Weathe 
Bureau through Arlington daily, beginning at 8:15 am. in 


In Conclusion the Weather Bureau word code, simultaneously on 8030 and airp! 
— , 12,045 kes (37.34 and 24.89 meters) to permit its reception clos 
The results of flight tests to date appear to show con- ) - 3 P - _ 
. Big sae ; , throughout the country. The frequencies chosen appear bet pow 
clusively that mass distribution is the controlling charae- , : Se a 
wy Sy a for daylight transmission. The broadeast will be made w The 
teristic. Large lateral moments of inertia, such as exist with , elie 5 
; a ; , from the regular Weather Bureau stations’ reports whic lage 
tanks in the wings, or with wings of large span, make re- ; 7 cae aig = 
ae rer : ne "age eover meteorological conditions throughout the United States ing. 
covery difficult if the center of gravity is too far to the rear. % } 2 
a : . the Hawaiian Islands, part of Canada and part of the Wet vide 
With smaller lateral moments, the center of gravity may be Totten Wied Wits eusiten tin ta t] Bains fain 
“=, dies. roug S service aily weather maps ca Ta 
placed farther to the rear before recovery becomes difficult. . : P 


be completed by aerologists at aviation fields by 9:30 am. 


With normal lateral moments there is a maximum rearward Pere ete” j ; : =<egieed e 
his service was given a trial test on April 15 and on Apr 


position of the center of gravity beyond which recovery be- 


18 the regular daily transmission was 1 Eleve -a) 
+. “ : gular dé smiss as begun. ‘leven naval 
comes difficult. All these predictions refer to biplanes, whether ..;- _ : a - : Tl 
. . _ Stations equipped with short wave receivers have reportel 
or not the wings are staggered. The influence of stagger does tte : 7. a 
“ , sone? - receiving the broadcast from the Weather Bureau with e& vent 
not seem pronounced. Wind tunnel investigations by the Na- sat - “ths foh 
: cellent results. These stations are: Boston, Mass., Naval 1abr 


tional Advisory Committee for aeronautics, however, lead to Nir 


, —¢ : : Station, Lakehurst, N. J., Stati v" J.; Hampton aller 
the hope that difficulties in recovery from spins will not be poag. Va; Chesinsien * C Bae ag a me nde the 
experienced in monoplanes. La.; Guantanamo Bay, Cuba; San Juan, P. R.; Brownsville ma 

ma ciaaae i aeliae Tex.; Great Lakes, Ill.; San Diego, Calif. re 


The United States Fleet while in the Carribbean and on if ton 
’ Aircraft Exports for February way to New York reported satisfactorily on the service. Th 


, _ , :; 7.3 It is believed that this new service of broadvasting th 
The domestic exports of aireraft and engines from the United 


- 7 hs : weather reports within less than one half hou: after ti 
States for the month of February, 1927, are as follows: “enemy I — alf hy 
: , oe observations are taken will not onlv be of grea‘ benefit 
Airplanes, Parts . as 








Engines Seaplanes except commercial and military aviation, but that Board. of Trat 
| for aireraft -& other aircraft Tires Cotton Exchanges and other organizations and ‘ndividus’ 
; . r : interested in crop pro i “ices will i) stall shor 
Countries Number Dollars Number Dollars Dollars : . = oe duetion and prices will i: Il s 
Fran 100 wave receivers at comparatively low costs and this ws! 
y > eevee eevee eevee eeee s A . “48 
Soviet Russia in Europ 26 103 he able to get weather information much earlier ‘\ian 18 
‘ 4 vussli 4 ; eevee eee eee od, ‘ 
. ease at present. 
Switzerland 1 10,000 oe rer ee I 
> . -* *] ee 
United Kingdom eee shee hens sees 11,849 . N : ' 
Canada tet EOS 2.878 ew Spanish Air Council 
Argentina 1 5,016 ee es 249 A superior aeronautical council was created by — decree® 
Philippine Is. er err seae ver 427 the Spanish Government issued recently. The « aneil “~ 
Australia 1 5 eee rr ee supervise the development of military, Naval and ci’ il avian” 
Total 3 51,606 in that country. 
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The Bach C-S-1 


The Bach C-S-1 Cabin Plane 


A Three-Passenger Enclosed Cabin Machine Designed for 
haa the Private Owner. Simplicity and Ruggedness are Features. 
PROACH toward the modern closed cabin touring 


N Al 
A airplane, suitable for private ownership, is very inter- 
Mm. it estingly brought out in the design of the Bach C-S-1 


120 hp.) 


three-passenger cabin plane (Super-Rhone, 





by gravity. The wing is equipped with the normal type axle 
undercarriage with rubber cord shock absorbers. 
The general details of the plane, together with the manu- 




















0 and airplane. The machine is a conventional biplane with en-  facturer’s figures of performance are: 
eption Josed cabin for three passengers, including the pilot and is Useful load ............ 825 Ib 
ir b powered by a 120 hp. Super Rhone radial air-cooled engine. wie ene hae ena Sal ‘s 
de ut The machine is of normal design and construction, the fuse- IE oni cuchsosnsadon de ie a 
whieh laze beiny of spruce structure with mahogany veneer cover- Ee Ee abrersanseeees oe aw 
States ing. The cabin, which is surrounded by large windows, pro- link noes set enss*** a ane 
» West vides a wide range of visibility for the pilot and passengers, High speed ..........-. 107 m.p.h 
m : . a . Cruising speed .........6 90 m.p.h 
IS | ired scothly to fill the entire wing gap at the center. Landing speed ........ 35 mph 
a.m. Engine ..... pee ee Super Rhone : 
Apri atin o Oh eS ee errr 500 ft. per min. to 5,000 ft. full load. 
Simplicity a Feature ey Ces 
nat eae 
ported The wings are also of spruce construction, employing con- 
th ex ventional “I section spars with built up web ribs and is (Charles F. Van Sicklen Joins Advance Force 
Nav fabric covered. The wings have a single interplane bay and 
mpton ilerons fitted on all four wing tips. In the design of The Advance Aireraft Company, of Troy, Ohio, manufac- 
rleans e Ba -S-1 every detail which makes for simplicity in turers of the Waco planes, announce the appointment of 
asville, ainte has been given consideration. The control wires Charles F. Van Sicklen as sales and advertising manager of 
m the ot’s seat are enclosed but arranged so that inspee- their organization. 
on : iple operation. The gasoline tank is situated in Mr. Van Sicklen comes to his new duties with many years 
ice. ine, eenter section, and the feed, of course, is of sales and managerical experience in the automobile industry. 
1g 
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DETA 


S OF THE BACH C-S-1. 


On the left, the wood fuselare structure. 
right, a three-quarter front view of the Bach C-S-r. 


Middle 


a rear 





view of the fuselage structure. On the 
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To Relinquish Air Mail Equipment 


The Second Assistant Postmaster General, W. Irving Glo- 
ver, announced on April 13 that the Post Office Department 
will maintain and operate its present air mail equipment until 
after July 1, the date the Government expects to relinquish 
its control over the Eastern Division of the trans-Continental 
air mail service between Chicago and New York City. 

The Department, Mr. Glover explained, will, at the proper 
time, declare its flying equipment surplus property. The 
property, however, under the law, will be clezred through the 
office of the Chief Coordinator, who in turn will transfer it 
to other executive establishments. In case those establish- 
ments have no use for the equipment, which is made up chiefly 
of airplanes, a public auction sale will be held. The planes 
alone, Mr. Glover said, represent an original outlay of ap- 
proximately $1,000,000. The postal service now owns eighty- 
eight Douglas and De Havilland planes, of which seventy- 
seven are in operating condition, and still good for approxi- 
mately 51,843 hr. of flying. 

Mr. Glover also made public a tabulation showing the loca- 
tion and condition of planes belonging to the air mail service 
as of April 1, 1927, as follows: 


































Planes in Est. No. of Hr. 
Operating Hr. Still Sched. 
Condition Good per Month 
Division Doug. DeH. 
PE ic cteetmcedeues 19 4 17,740 £60 
Dt cssresenrsaewaee 18 7 15,515 614 
DEE. nda cecesesss 9 3 9,491 289 
. ae ere 2 14 7,917 441 
Repair depot ...ccecee 0 1 1,300 ins 
EE ntinwwd adnate 48 29 51,963 2,204 





Will Survey Hudson Straits 


The Hudson Straits Air Survey Expedition, under the di- 
rection of the Royal Canadian Air Force, will leave Halifax 
on board the Canadian Government ship “Stanley” around 
the first of July. The detachment will be engaged for fifteen 


—= 


months on its work, which will involve flying under al] kinds 
of weather conditions for the purpose of observing fog anj 
ice conditions and the mapping of the country. 

The first of the six Fokker seaplanes, which wil] be Used 
on the expedition, reached Ottawa April 28, from Hasbroye 
Heights, N. J. It was taken to Camp Borden. The » 
maining planes will be delivered shortly. The seaplanes yj] 
be tested during the Summer and placed in condition for the 
work in the North. Fifty officers and men of the R. C. A PF. 
will be engaged in this expedition. 





Survey of Commercial Aviation Activities 


An investigation made by the Division of Aeronantics of the 
U. S. Chamber of Commerce shows that 134 different cities, 
through chambers of commerce and commercial orzanization 
have undertaken activities for the establishment o! airports, 
the development of air traffic and transport facilities, the en. 
couragement of aireraft production and the stimulation of 
the public use of air transport. The air mail is now being 
used by merchants, manufacturers, bankers and _professiona 
men for the transmission of a wide variety of documents and 
merchandise. 

The development of the transportation of merchandise and 
passengers has not kept pace with the expansion of the air 
mail, but the air passenger andi express business has made 
some progress during the past year. Reports received by the 
Aeronauties Branch of the Department of Commerce show 
that 5,782 passengers were carried by six airway operators 
handling passenger business and 1,844,455 Ib. of express were 
transported by four airway operators handling express bus- 
ness. This is in addition to the 611,580 Ib. of mail carrie? 
by sixteen air mail operators, including the Post Office De 
partment. The number of passengers earried for hire, by 218 
aerial service operators, rendering cross-country or sceasional 
service, is reported at 219,963, while 36,624 passengers were 
earried free. 
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The most up-to-date and complete map of the airways of the United States. 
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Geared Down Propell ers and the Efficiency of 
Commerci al Airplanes 


Better Performance Attained in 
Spite of the Increased Weight. 
By RICHARD M. MOCK 


Daniel Guggenheim School of Aeronautics, 
New York University. 


have frequently been employed with a view to secur- 

ing greater propeller efficiency, and hence better air- 
plane performance. Both theoretical considerations and com- 
parative flight tests indicate that geared down propellers may 
improve propulsive efficiency. The use of geared propellers 
entails certain complications such as increased weight, lar- 
ger diameter of propeller, less ground clearance, difficult 
drive mechanism, additional stresses in the fuselage, and some- 
times decrease in the pilot’s vision. It is the purpose of this 
article to examine briefly the advantages of gearing from an 
eficiency point of view as well as to consider the attendant 
difficulties. 


Co FOR driving propellers at less than engine speed 


Theoretical Propeller Efficiency 


The well-known expression for the aerodynamic efficiency 
of a propeller blade element, in the simple Drzewieki theory, 
neglecting the effect of air inflow, is 


tan 9 
= 
tan (9+32) 
where; 9 = the angle between the resultant 
wind and the plane of rotation of the pro- 


peller, 
¢ = tan “D/L, or the angle between the re- 
sultant of the lift and the drag of the element, 
and the lift as in Fig. 1. From this expression, 
it can readily be seen that 9 should be large 
and 3 small. That is, the blade angle should 
be large, the airfoil efficient, and the angle 
of incidence such as to approximate the 
best L/D of the airfoil element employed. 
Differentiation of this expression for e shows that maximum 
eficiency is attained when: 
3 
= ————— 
2 
Theoretically the blade angle should be close to 45 deg. In 
practical design it is rarely possible to use such a blade angle. 
It is possible to get a better conception of the necessary 
coordination between the forward speed and the rotational 
speed by the following: 
From Fig. 1, it can be seen that 


tan 9 = ———— 
= ND 
Where V=forward velocity of the plane, 
N=revolutions of the propeller per 
unit} of time, 
ss D=propeller diameter. 
+0 get the desirable high values of 9, the forward speed of 
the plane should bear a large ratio to the rotational speed 
of the blade element. The expression V/ND is frequently 
wed as an indication of this ratio. It follows that it is 
desirable to have a high value of V/ND. 

The above expression for the aerodynamic efficiency is in- 
complete since it does not include the inflow of air. If the 
Velocity of the inflow is v, the velocity of the plane is V, and 
the thrust is T, the propeller is doing useful work at the 
tate proportional to TV. The air meets the propeller at 2 


ae 
speed (V-++v) and the work which the engine gives to the 
propeller is proportional to T (V-+v). Hence, the real 
efficiency of the propeller is: 








tan 9 TV 
tan(g+8) T(V-+v) 
tan 9 Vv 
or 
tan (9 + 3) (V+ v) 


which is always less than the efficiency above. To keep 





V+y 
high, we must have a low indraft into the propeller or in 
other words, a low slipstream velocity. 

Since the thrust of the propeller is obtained by imparting 
additional velocity to the airstream, for a given thrust the 
slipstream velocity will be lower if the disc area is large. 
With a lower velocity in the slipstream the inflow will be 
less. Therefore, . large diameter propeller may help to 
raise the value and, thus, increase the efficiency. 
(V+v) 

The above cannot be considered as a rigid treatment of 
the problem. However, it will be conceeded that to get a 
high propeller efficiency: 

(1) high V/ND, i. e. high ratio of forward 
to rotational speed, 

(2) large propeller diameter, are generally 
desirable. 


Variation of Efficiency With V/ND 


Fig. 2 gives the actual variation of propeller efficiency, as 
obtained by wind tunnel tests, with V/ND for a family of 
three conventional wooden propellers with geometric pitch/ 
diameter ratios of 
0.5, 0.7, and 0.9. 
From these curves 
it ean be seen that 
as the pitch/diam- 
eter ratio increases, 
it is possible to get 
a higher maximum 
efficiency. Also that weg 
with greater pitch/ Fig. 1. 
diameter ratios the The relative forces at a propeller blade element. 
best value for V/ND increases. It would seem desirable, 


therefore, to use the highest possible value of V/ND for a 
given plane design; and to make the pitch/diameter ratio 
conform with these conditions. The practical efficiency tests 
are, thus, seen to conform with the above theoretical con- 
siderations. 

A generalized curve of the efficiency against V/ND which 
shows the efficiencies that may be obtained with conventional 
wooden propellers is given in Fig. 3. This curve may safely 
be used in preliminary design. 


V/ND on the Climb 


- Fig. 4 is a eurve showing how the efficiency of a conven- 
tional propeller may be estimated when working under a 
V/ND condition which is only a fraction of its V/ND at 


“angle of 


incidence 
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high speed. Table 1 indicates how much better the V/ND 
on the climb is improved by gearing. On the climb the 
sensitiveness of the propeller efficiency to V/ND is much 
greater than in the region of high speed. A slight change 
in the V/ND on the climb will have a greater effect on the 
propeller efficiency than it will at high speed. 

As the rate of climb is determined by the excess horse- 
power, an increase in the horsepower available or a decrease 
in the horsepower required will result in a better rate of 
climb. When reduction gears are used, due to the higher 
propeller efficiency, giving more horsepower available and 
the lower slipstream velocity, reducing the horsepower re- 
quired, the excess horsepower will increase with a corres- 
ponding increase in the rate of climb. A small increase in 
the horsepower available or a small decrease in the horse- 
power required will result in a much larger increase in the ex- 
cess horsepower. An increase in propeller efficiency will cause 
an increase in the horsepower available. The large pro- 
pellers, used at low speeds, reduce the slipstream velocity, 
decreasing the drag and, thus, decreasing the horsepower 
required. It follows that the rate of climb will increase 
faster than the increase in efficiency. 

Typical Examples of Value of Gearing 

In table 1 are given some calculations showing the possible 
gains obtained by gearing down 3:2 some typical airplanes, 
using the conventional eurves in Figs. 3 and 4. The results 
of the table indicate that the improvements in efficiency are 
appreciable though not extraordinary. 
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Fig. 2. 
Variation of propeller efficiency with V /ND for three conventional wooden 
propellers of different pitch /diameter ratios. 
Actually the improvement in efficiency will be somewhat 


better than shown by these figures, becauss 
(1) at high speeds, the extra available will in- 
crease the high speed, and hence improve V/ND still further, 
(2) on the climb the speed will inerease slightly, with 
a correseponding increase in V/ND, and 
the reduction in slipstream velocity, due to the 
larger propeller, will decrease the parasite resistance. 
The Take-Off Condition 

At the take-off the larger diameter propeller gives a greater 
thrust (consider the thrust developed by a large 
heliocopter propeller) and consequently, a shorter length of 
run is obtained. For heavily loaded planes this may be an 
important consideration. In general, with geared down pro- 
pellers, less attention will have to be paid to the problem of 
power on the take-off. When a reduction gear is employed, 
an otherwise overloaded plane may be able to take-off with 
ease. 


power 


(3) 


enormous 


The Reduction Gear 


Since the War, there has been an increasing 


aircraft 


number of 


engines equipped with reduetio rears. Almost 
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Fig. 3. 
Generalized curve for efficiency against V/ND for conven | wooden 
propeller. 
every water-cooled engine in production has a made 
a reduction gear. In this country the o1 sers of 
engines with geared down propeller drives are nilitary 
rvices, the number of commercial planes usi: luction 
re ig being negligible. This is mainly due he fact 
ere are no American air-cooled engines duetion 
ising gears for the propeller drive. The cost reared 
OX-5 engine would be prohibitive as compar h the 
present price of this engine. 
The most common type of reduction gear is regular 
: oth spur gt In a spur gear drive one ot years 1s 
usually mounte a flexible coupling to abso shocks 
he gear train. The Lorraine-Dietrich engi: 1 some 
geared Liberty engines use an epicyclic gear trai pleyelit 
gears do not effect the line of thrust, while som: gears 
raise the line of the thrust from eight to ten inches The in- 
crease in propeller diameter, when gearing is em} 1, is up 
o feet. It can be seen that, while epicycli rs may 
cause a decrease in the ground clearance spur might 
sé inerease in such clearance. It has bee d that 
e power lost in gearing is usually greater wh gears 
e used. 
ossibility of using a reduction gear in -cooled 


The p 


ie, shake 
Heé natural 

is symmetrical 
Is tnen 

+} 


ial engine is more diffieult than with water-co 
type of gear to use is the epicylic 
about the propeller axis. The m: 


in cooling the engine with a gear housi 
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Additional Weight due to Gearing 
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One o chief objections to the geared pro} 
s the increased weight. For the Packard Type 15° ''-600 hp. 
engine, the increased weight of the geared engi er the 
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The efficiency of a conventional propeller when working at 2 
is Only a fraction of its V/ND at high speed. 


Fig. 4 
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rect drive engine is 12.9 per cent, while the 
ht in their Type 2500-800 hp. engine is 15.3 

Curtiss GV-1550-575 hp. engine shows an 


creased W 
per cent. 


erease in ight of 15.3 per cent over the similar engine 
ith a dire: propeller dirive, the V-1550-600 hp. The in- 
ase in we zt due to gearing is notably less in European 
ones. L Karman 500 hp. and the Renault 480 hp., 
wth emplo, ag spur gears as do the Packard and the 
Curtiss, sho an inerease of 11.1 per cent and 8 per cent, 
spectively. The Lorraine-Dietrich 450 hp. engine, employ- 
g epicyelir reduction gears, shows an increase in weight ot 
121 per ce): for their geared model over a similar direct 

















ling which absorbs the shocks in the gear train. 


lrive engine. These values are for the increased weight 

the envines dry, including gears, housing ete. The fact 
that there '; a slight addition in weight due to the additional 

{ require! when gears are used, has not been taken into 

count. 

It must be kept in mind that the larger diameter pro- 
peller, 1 sary at low speeds, is heavier. In order to 

tain t ecessary ground clearance the landing chassis 
may hav be higher. Besides increasing the weight, this 
uigher chassis will inerease the parasite resistance. The 
uugher cl s might be considered an advantage. For land- 
ing purpo-es, it gives the wings a higher angle of attact 
ma three point landing and, thus, due to the increased 
drag of wings, the braking effect of the wings is re- 
atively j ased. 

In deci ng whether the weight per horsepower for the 
seared p ller gives sufficient saving over the direct drive 
propeller horsepower available (the brake horsepower 
‘umes the ropeller efficiency at that speed): should’ be used. 
the weig hould inelude the additional weight due to the 
etars, t] rger propeller, and the higher chassis. 


The Case of The Caminez Engine 


‘ The n reason for using reduction gears is to produce 
oe ver at a lower rotational speed. In the Fair- 
‘uld-Cam' ez engine this is obtained by substituting a double 
‘obed cam. mounted on the drive shaft, for the crankshaft 
‘mmonly employed in internal combustion engines. Roller 


Deariners 


unted on the wrist pins of the rarious pistons, 


May 30.19 i AVIATION 





mn, 


A pproximate 
on the 


climb 
53.1% 
76.5% 
63.5% 


propeller 
69.3% 


Conventional 
e ficiency 


> o 
5 
30 


> 
the 
climb 
.426 
Py 
546 


V/ND on 
6 


at 


maximum 


eficiency Approximate 


Conventional 
propeller 


Geared down propeller 
Absolute 


9.54 
Service 


diameter maximum 
ft. 


> 
& 
2 
a 
: 
— 
+ 
s 
= 
> 
a 
: 
gR 


% increase 





Conventional 


1400 





TS Transport 
Climb at ground. 


S 


Engine 


7 
4 4 

2. 
propeller 


Conventional 


Table 
Liberty 
_High speed at ground______. 


Table 2. 


Ungeared propeller 
Test on L.W.F. 


TABLI 





400 hp 


e reducti searing in the Curtiss GV-1550 engine showing the flexible 


Performance 





— 


8.66 





hp. 


180 hp. 
400 


9 
~ 


J-1 


. 
4 


90 hp. 


ght FE 


=~ 
— 
~ 
~ 


OX5 
Law 
Wri 
Liberty 


monoplane 


eo 
om 4 
ex 
On 
ban 
a 
A 
abt 
= 
=. 
as 
£ > 
A 
~~ 


Name of Plane 


DH4 





° 
S oco 
& ocnHne 
Sas OO 
= A! 
Soar 
v eee 
= Scoce 
& ,“Sce¢ 
rye oto 
= = 
3 Soe 
= 
> 
° ast 
st eS 
se | 4c 
LS on 
es” af 
- - 
SOOW 
Sour 
SIA un, © 
~ 
-_ 
eaon 
aecwr 
Ort 
geocw 
Sonu 
acce 
ST st et 
Pe 
= 
2 me 
SS BS 
*¥s |} me 
2* i ot 
ef to 
a 
iho 
RON 
soos 
acc, 
a 
Sino 
Eous 
arog 
ree 
he 
e 
th 
Me 
«8 
S & 
= 
er 
- .o 
oc 
= @ 
— 
ad 
=o 
os ES, 
ce 
4 
oS Oe 
me il ol 














1140 


AVIATION 








are kept in constant contact with this cam, its shape being 
such that for each revolution of the main shaft each piston 
will complete four strokes, or a complete combustion eycle. 
Due to the fact that each piston makes four strokes per 
revolution of the shaft instead of two as in the crank engine, 
the cam engine has the advantage of the geared engine with- 
out incurring the increased weight, the complication, and 
the cost of the geared engine. Low propeller speed is there- 
by, obtained with high power output per unit of piston dis- 
placement. 

















The Lorraine-Dietrich reduction gear. 


Due to the fact that the main shaft turns at half speed 
{as compared to the crank engine) the valve cams can 
be mounted directly on the shaft, thereby eliminating the ad- 
ditional weight and complication of another camshaft and 
the intermediate gearing commonly used. The Fairchild- 
‘Caminez engine is an air-cooled four cylinder X engine 
weighing 360 lb. It develops 150 hp. at 1200 rpm. It 
may be well to note that, due to the cam replacing a crank- 
shaft, the effective gearing is 2:1. In table 1 a ratio 3:2 
was used for the gear reduction. A 2:1 ratio will result in 
a still greater increase in efficiency. 


Performance Tests 


Tests were made by the Navy at Hampton Roads, Va. 
and by the Army at MeCook Field on the comparative per- 
formance of planes using geared and direct drive propellers. 
The Navy tests were made on two F5-L boat seaplanes. 
One plane was equipped with two direct drive Liberty en- 
gines, while the other had two similar geared drive engines. 
After a series of tests, the engines of the two planes were 
exchanged and the tests repeated. The following resume of 
the results gives the average change in performance due to 
the substitution of the geared propeller drive for the direct 
drive in an F5-L: 

(1) Time to take off—10 percent decrease. 
(2) Climb in 20 min.—20 percent increase. 
(3) High speed—3.5 percent increase. 


The propellers used showed an effiiciency of 70 percent and 
78 percent for the direct drive propeller and the geared 
drive propeller, respectively. 

For the comparative performance tests made at McCook 
Field an L.W.F. T-3 transport plane was used. The tests 
were made for high speed and climb using a direct drive, 
an epicyclic reduction gear of 5:3 ratio, and a spur re- 
duction gear of 2:1 ratio. <A tabulation of the results is 
given in Table 2. The improvement in performance for the 
tests is much better than for those made on the F5-L sea- 
planes. The McCook Field results show that the spur re- 
duction gear ratio of 2:1 gives a higher efficiency than the 
epicyclie reduction gear using a ratio of 5:3. The increase in 
high speed is slight while the rate of climb is increased 
‘appreciably. 

Conclusion 

The reduction gear has the advantage of a better per- 

formance, giving a higher maximum speed, a better rate of 


climb, and shorter run on the take-off. A geared propeller 
gives greater thrust than the corresponding direct drive pro- 
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peller. This feature is of considerable importance when ; 
allows an otherwise overloaded plane to take off, Whe 
gearing is used, a smaller engine might be employed to a 
the same performance. The smaller engine wil] have a ‘a 
“ne consumption and thus increase the flying range aceori. 
ingly. 

With the advantages of a reduction gear certain comp;. 
cations arise. With the gear driven propeller there js always 
the increased weight accompanied by the problem of de. 
creased ground clearance or a higher landing chassis, There 
are the additional complications in the engine design dye j, 
the gear mechanism and the additional stresses involya 
The gearing is always a potential source of mechanies| 
trouble. The additional expense of the geared engine ig oft, 
the deciding factor in commercial planes. 

When a reduction gear is advisable, is chiefly a matter of 
opinion. Some designers claim it inadvisable if the propeller 
efficiency is increased less than 5 per cent, while others prefer 
a loss of 10 per cent to the complications of a reduction gear, 
The point of overall weight per horsepower, as deseribei 
above, is a helpful criterion. With the increasing popularity 
of radial air-cooled engines, reduction gearing will not come 
into its own until the gearing for air-cooled engines or its 
substitute is fully developed. 





Denver Prepares for Balloon Race 


The City of Denver is preparing for its first balloon race. 
As has been previously announced, the James Gordon Bennett 
International Balloon Race will be held in Denver Sept. 10. 
Because of the lateness in selecting the site, the National 
Aeronautic Association has announced that entries will be 
held open until June 1. They were to have closed May 1. 

At the request of the Aviation Committee of the Denver 
Chamber of Commerce, two officials of the National Aero- 
nautie Association, Ralph Upson, of Detroit, and Hugh Allen, 
of Akron, visited Denver to study technical, physical and 
meteorological conditions. They submitted a favorable r 
port. The original date for the race was July 4. This was 
changed when Denver was selecte.’, because vu. meteorological 
conditions being more favorable in September than mid-Sum- 
mer. 

The matter of supplying gas with sufficient lift was one 
which baffled Denver for many months and which really 
prevented the city making an original bid for the race earlier 
this year. The lift of the city gas supplied by the Public 
Service Company was found insufficient and the supply of 
hydrogen was declared too small to be practicable in such 
large volumes. This was, however, adjusted when it was 
learned that by shipping gas bottles from the government 
depot at Ft. Worth, Tex., enough hydrogen could be mant- 
factured locally by the electrolytic process to serve balloons. 

The ratio of hydrogen gas to the ordinary water gas Sup- 
plied by the city mains will be sixty to forty. The gas 
mixed in this proportion will give a lift of at least forty 
pounds per thousand cubic feet. : 

In order to induce as many countries to enter as possible, 
it was Upson’s recommendation that Denver offer a bonus of 
$500.00 for each country, other than the United States, whieh 
is actually represented in the race. This $500.00, in case more 
than one contestant enters, is to be divided equally among 
the entries of the country. An expense bonus of $300.00 for 
each contesting pilot has been offered besides. Prizes total- 
ing $3,000.00 have been guaranteed by Denver, these to be 
divided into five or six individual parts in a manner fo be 
determined later. The site of the race has not been deter 
mined as yet. Several suitable places are under considert 
tion, one of these being the race track in the Denver City 
Park. 


The race is to be financed by subscription among a 
business men, it has been decided. The city and county 0 
Denver have already appropriated $5,000.00 through oie 
action of its City Council. The balance will come from i 
terested Denver citizens. 
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Night Flying Equipment for the 
Airdrome - Part Il 


compli. Landing Field Floodlights—A Discussion of the 


ys Various Methods of Floodlighting, Comparing Merits 
- By WILBUR T. HARDING* 

0 
volved, 


hanical T™ GREATEST question in dispute at the present time 





§ often is in regard to the best method of illuminating the 

landing area of an airdrome. Various types of equip- 
tter of ment have been designed to accomplish this and each in turn 
opeller has its merits. If illumination of a large area is all tuat 
prefer is considered the answer would be one thing. But, if the en- 
n gear, tire aspect of the subject is considered, the answer may be 
scribed quite different. In May, 1926, at McCook l'icld, Dayton, 
ularity Ohio, there were conducted extensive comparative tests upon 
t come practically every feasible method of illuminating a landing 
or its area. Briefly the various arrangements were compared with 

, 














Fig. 8. Lighthouse lens floodlight upon trailer. 


each other by various skilled test pilots and observers, to 
determine which arrangements were the best adapted for 





use. Incandescent and are lights were both used, but it was 
decided to eliminate the are light entirely from the considera- 
tion for the following reasons: 
a. The high intensity, full automatic, or semi-automatic 
are light requires the constant attention of a skilled operator. 
ible, b. A motor generator set is required for the are light. 
s of ¢. The initial cost is high, as well as the operating cost. 
hich d. The unit is not reliable as the are may go out, leaving 
nore the airdrome dark for some time before it can be started 
10ng again. 
} for é. Inca deseent lamps are more readily controlled from 
otal- remote Pp S. 
» be If illumination alone is considered, the following gives, in 
y be order of j reference, the best arrangement as determined from 
oter- the comparative test. 
era- = a 
City 
* Elect Engineer, McCook Field, Dayton, Ohio, in charge of the 
developmer ‘ Night Flying Equipment for the U. S. Army Air Corps 
iver Publie ac edgment is here made by writing to Donald L. Bruner, 
r of Ist Lieut Corps. who gave personal instruction in the fundamentals 
cial — _ of night flying aids from the air; and to the U. S. Army Air 
VOrps for ise of various official photographs. 




















Fig. 9. Lighthouse lens floodlight upon hangar. 


Large Fresnel Lens Floodlight. A floodlight was 
made using 180 deg. of the central portion of a first order 
lighthouse lens. This lens is approximately 6 ft. in diameter 
and 40 in. high, and is of a precision ground construction. 
The arrangement is shown by Fig. 8. This unit was tried 
in various combinations, the best of which was found to be 
with the floodlight upon a horizontal platform 30 ft. above 
the ground. A 10 kw., 110 volt, incandescent lamp was used, 
so placed out of the true focus as to illuminate the landing 
area. Fig. 9 shows the installation made for this test. A 
very large area was adequately illuminated and safe landings 
could be made in any direction, although it is not desirable 
to land directly into the light. 


Boundary Projector Floodlights. ‘The second best 
arrangement proved to be a row of projectors each of 40 
deg. horizontal spread and using a 1500 watt lamp. These 
units were placed in a row and an area approximately 1400 
{t. long and 1000 ft. wide was illuminated. Figs. 11 and 14 
show two types which are satisfactory. 


Fresnel Lens Boundary Floodlights. The units, 
which proved next satisfactory, were small pressed glass, 
120 deg. Fresnel lens units, each equipped with a 1500 watt 
lamp and a spherical reflector. Fig. 16 shows this unit. A 
row of these was arranged to illustrate an area 1200 ft. long 
and 700 ft. wide. 

Large Projector. The least desired where illumination 
is eoneerned, is a 36 in. parabolic projector, fitted with a 40 
deg. spread lens and a 10 kw. lamp. This was mounted along 
the boundary approximately 50 ft. high. Fig. 17 shows the 
unit installed. 

The consideration of illumination alone, however, was not 
final in the determination of the best general system. Flood- 
lighting equipment should meet the following basie require- 
ments which are arranged in their relative importance: 

Safety. The arrangement must be such that sufficient il- 
lumination is produced with a minimum. of glare, to enable 
a pilot unfamiliar with the field to make a safe landing. 

Reliability. The arrangement must be such that its op 
eration will be reliab'e and that no unnecessary delays are in- 
volved in seeuring its suecessful operation. 











_.- AVIATION m ; 














Adaptability. Due to the fact that each airdrome pre- 
sents a unique problem gharaé¢teristic to that. field, the ar 
rangement must be such that it can be adapted to-various 
sizes and shapes of fields, and in particular to the ecostour of 
those fields which are often quite irregular. The nature and 
location of the power available is a very important factor 
which is usually overlooked until it is desired to operate the 


floodlight. 


Controllability. It is desired to use only such a system 
as will readily be controlled from a central point so that the 
equipment may be used immediately, if necessary. 


Cost. A consideration of the cost of operation and in- 
stallation must be made in order that a cheap and economica! 
arrangement may be adopted. 

When each of the above requirements was considered, a 
revision was made in the arrangement to determine the best 
general arrangement. The results of tests to date show that 
the following arrangements are the best in respect to the 
requirements, and the various arrangements are discussed in 
order of preference: 


Boundary Projector Floodlight. A type of unit sim- 
ilar to Fig. 10 or Fig. 11 will give very satisfactory results 
if installed properly. The unit with a special 1500 watt 
lamp, has approximately 40 deg. horizontal spread with a 
maximum beam candlepower of approximately 250,000 ep. 
When supplied with louvers, the cutoff along the top of the 
beam is very sharp. The internal arrangement of these two 
types is shown by Figs. 10 and 15. These units may be sup- 


May 30, 19 
lay 30, Wer 


a 






plied with chromium plated. reflectors which a. 
easily cleaned.‘ The units are moisture and dy 
require little attention. Simple focusing device 
Each unit should be striped with alternate 
black bands to increase the daytime visibility. 
tion with’ various color combinations has sho 





durable and 
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Orange and 
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colors, each in itself very prominent, should b combined tp 
give as great a contrast as possible, for maxim im Visibility 
Black and white reacts very favorable but has the dx 
advantage of losing its effeet when the white becomes dirt 
Orange and black reacts equally as well and the orange retain: 
its color and its contrast to the black to a bette: .dvantage, : 


The unit is readily mounted upon hangar or upon a MY in 
pipe standard. Each unit should be mounted 10-15 ft. above 


the ground. Jf the 1500 watt, 32 volt G-40 lamp is nse 
it will be necessary to use four units in a row, spaced 30) 
ft. apart. Ifa lower wattage lamp is used the spacing should 
he varied to produce the same results and more units used, 
Failure of one lamp will not hinder a successful landing 
Landings ean be safely made, preferably paralle! to the pov, 
300 to 1000 ft. out. 

Two rows of four each should be used, each row at Tight 


angles to the other, and one or the other row, but not both, 
should be used according to the wind direction. The proposal 
io use rows on opposite sides of the field, is not satisfactory 
as the pilot is more troubled by the resulting glare than 
helped by the inereased illumination. Landing should be 
made parallel to the row if possible. Each unit costs ap- 
proximately $200.00, making a total of $1600.00 for flood. 
lights for a given field. 































Fig. 10. Twenty-four 
inch drum projector 
opened. 

Fig. 11. Twenty-four 
inch drum type 
boundary projector. 
Fig. 12. Lighthouse 
lens floodlight, 90 


deg. 

Fig. 13. Lighthouse 
lens floodlight, show- 
ing interior. 
Fig. 14. Twenty-three 
inch boundary pro- 
jector and extra pipe 
base. 

Fig. 15. Twenty-three 
inch projectoropened 
Fig. 16. A 120 deg. 
Fresnel lens  boun- 
dary floodlight. 


Fig. at. 
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. 1%- A 36 in. drum projector mounted on hangar. 


When the 1500 watt lamp is used it is connected to a small 
lamp trausformer-which is fed from an underground circuit. 
Consideration of installation cost should include equipment to 
transformer, with controls at some convenient central point. 
The cost of operation of such a row of four units considering 
250 hr. lite for the lamps, and power at $0.05 per kw. hr. is 
approximately $0.40 per hour. 


Fresnel Lens Boundary Floodlights. The next de- 
rrangement consists of a row of 120 deg. Fresnel 
lens iloodlights. Each unit has a pressed glass Fresnel lens 
mounted! in a cast aluminum housing and supplied with a 
glass spherical reflector, see Fig. 16. The light source is 
placed at the foeus with the center of curvature of the mirror 
at the tilament center. Louvers are not necessary. There is 
no direct light from the source and the cutoff along the top 
of the beam is such as to allow a safe landing with little or 
no glare. The horizontal spread is approximately 120 deg. 
and the maximum beam candlepower, with a 1500 watt, 32 
volt lamp, is approximately 50,000 cp. The unit is readily 
focused and may be mounted upon a 2 in. pipe standard. 
The unit is not as dust or moisture proof as the projectors 
and will require more maintenance. Each’ unit should be 
striped orange and black for daytime visibility. Each should 
be mounted 10-15 ft. above the ground. 

With a 1500 watt, 32 volt iamp it will be necessary to use 
four floodlights in a row, spaced 200 ft. apart. This will 
illuminate an area 1200 ft. long and 700 ft. wide. Landings 


sirabl 























A 36 in. drum projector opened. 


Fig. 18. 








mounted together and one unit used as a spare. 
lamp requires a special starting device which automatically 
places the lamp upon subnormal voltage by means of a series 
resistance which at the end of 45-60 sec. is shorted by means 


can be made.300 to 700-ft. from the-row and-should be ina 
direction. approximately. parallel to the row. Two -rows! are 
required to take care-of wind direction. Each unit: costs 
approximately $150.00, making the total cost of floodlighting 


equipment, less mounting, $1200.00. This unit is adapted 
particularly to small fields in which the limited lighted area 
is no serious handicap. 


The cost of operation and installation for a given field is 


approximately the same as for the projector type. 


Large Projector. This unit is a 36 in. paraboli¢ re- 


flector fitted with a horizontal spread lens of 40 deg. di- 
vergence. 
lamp in focus. 
volt, 10 kw. C-80 monoplane ribbon filament, incandescent 
lamp. This lamp at the present time is under development 
and will eventually have an average life of 100 hr. The unit 
should be mounted upon a hangar 30 to 50 ft. high and a 
limited area 600-800 ft. from the hangar should be illuminated. 


Fig. 18 shows the unit opened and the 10 kw. 
The light source used in such a unit is a 110 


To secure reliability of service two such units should be 
The 10 kw. 





of contactor operated by a time delay relay. When this 
happens the lamp operates upon normal voltage. This lamp 
ie 
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Fig. 19. A 10 kw. lamp starter. 


starter, shown in Fig. 19, has a remote control and operation 
may be started or stopped at one or more desired points. 


The proper electrical installation would be to extend the field 
primary to the mounting platform—if practical—and install 


two projectors, each controlled by a separate contactor. In 
case of failure of one lamp the second may be started’ and in 
operation with a delay of approximately one minute provided 
the operator remains at the control switches. 
may land just outside the lighted area and then roll into the 
beam. 
tions. 
contours are quite rolling, however, as the uneveness of the 
ground where the landing is made is not discernable. 


An airplane 


This allows only one installation for all wind diree- 
The installation should not be made upon fields whose 


The cost of the equipment is quite high. Each unit costs 


$2000.00, each contractor, $200.00 and the transformer $100.- 
00, approximately. The total cost of installation, without 
eable or primary or control circuit, is approximately $4500.00. 
The 10 kw. lamp costs approximately $100.00 each at the 


present time. 


The operating cost also is high. Considering 100 hr. life 


of lamps and $0.05 per kw. hour for power, the cost per hour 
is $1.50. 


In respect to illumination, the large single projector was 


placed last on the list of preference. However, when cost of 


purchase, installation, t : 
unit was not placed last in the Air Corps rating, probably 


and maintenance is considered, this 
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due to the fact that transfer of the floodlight units could be 
effected from other Divisions of the Army without transfer 
of funds. It should here be said that in considering whether 
this type of unit or the following is to be preferred, the 
classification was made in accordance with the above basic 
requirements in which cost was a big factor. If cost is to be 
eliminated, this unit would undoubtedly come last as it has 
no outstanding features making it superior to the large 
fresnel lens. 

Large Fresnel Lens Floodlight. Recent tests with 
the large Fresnel lens floodlight mentioned previously have 
indicated that a beam of 90 deg. or 120 deg. horizontal 
spread is superior to the 180 deg. spread. When the beam 
is restricted to the smaller angle the pilot has a better chance 
to approach the landing area without being blinded by the 
glare. The revised arrangement, shown by Figs. 12 and 13, 
has 90 deg. of lens. The floodlight should be mounted 20- 
30 ft. high on a horizontal platform and the lamp adjusted 
to give the desired spread with the outer edge of the beam 
striking the ground 1000-1200 ft. from the floodlight. This 
ean be done by placing the lamp behind the foeus (away 
from the lens) and above the focus an amount necessary for 
the installation. Raising the lamp drops a cone of light on 
the ground and moving the lamp away from the focus (and 
lens) will increase the spread. 

The light source used, the 10 kw. lamp, is subtended by a 
90 deg. spherical reflector placed so that its center of curva- 
ture is at the filament center and the principal axis (radius 
to center of reflector) passes through the filament center and 
the principal axis (radius to center of reflector) passes through 
filament center and the center of the lens. 

The illumination produced is very good and this unit is 
particularly adapted to fields with quite uneven landing areas. 

For electrical connections, the same method as recommend- 
ed for the large projector should be employed. It is desirable 
for reliability to use two units but the cost is nearly pro- 
hibitive. If one unit is used the system will be dependent 
upon the operation of one source and, upon failure of the 
same, a delay until the lamp can be freplaced would result. 
For such an installation, the primary should be extended near 
the unit and a transformer for one load installed. A lamp 
starter previously described is required to operate the lamp. 

The cost of the installation is high. Each unit costs ap- 
proximately $6000.00, making the total cost of equipment, 
minus cable, and control, approximately $6300.00. 

The operating cost is the same as the large projector and 
is $1.50 per hour for the same assumptions. 

Note:—While the units as tested at McCook Field are not 
obtainable for private use, a similar Fresnel lens floodlight 
made of precision and high auality lens, is available in a 
smaller size. These wnits can be supplied with are or in- 
candescent lamps and the quotation aiven above was for this 
smaller unit. 


Metal Propeller Development 
(Concluded from page 1130) 


at low price. A second consideration of importance is the 
actual service requirements, such as the method of assembling 
the various parts, interchangeability and the adaptability to 
fit various engine shafts. 

One of the later designs incorporating many of the afore- 
mentioned features is illustrated in Fig. 8. 

This consists mainly of a steel hub portion mgde in two 
halves to form a socket to center the detachable blades and 
having a plurality of shoulders for retaining the blades against 
centrifugal foree. A detachable shaft sleeve is inserted into 
each half of the hub, thus providing a method of mounting and 
holding the two halves together, and likewise taper bored to 
suit the engine shaft. In order to adapt a propeller to any 
type of engine, all that is necessary is to provide a shaft sleeve 
properly bored to fit the particular engine. This greatly 
facilitates »sing a propeller on a wide variety of engines by 
simply subhstitntine the proper shaft sleeve without further 
disassembling the hub and blades. 

The hub being made in two halves.allows easy forging prac- 


— 





tice as well as making each half alike, thus constituting 
hub built up of two parts made from a single forg ; 
Machining operations are greatly reduced and the cost of 
producing a hub of this form greatly cheapened. 

At the outer ends of the hub when assembled with the blades, 
a pair of clamping rings are used to hold the ends of the hub 
together and since the hub is split in two halves e ough re. 
silieney is obtained to allow tightening down on the blades } 
the clamping rings to allow forming a rigid bearing Wreait 
the hub and blades, thus preventing any tendency to allow 
separate vibrations between the blades and hub. —~ 

An exclusive feature invented by the writer is adapting these 
clamping rings for obtaining the vertical balance of the pro- 
peller after being assembled on the hub, by moving the 
weighted portion of the clamping rings consisting of the lugs 
with the bolt and nut around the hub on the blade axis. This 
provides a most practical improvement in the balaneing 
method without the addition of other means to this end. 

This type of hub, known as the Split Hub, has superseded 
the solid hub as previously described due to being cheaper to 
manufacture and because of the better facilities for as. 
sembling and balancing, since these are essential considera- 
tions for actual service usage. The Split Hub propeller with 
detachable blades as now in use by the U. S. Army Air Corps 
and the Navy has met the most exacting conditions and re- 
quirements, besides creating a demand for this type of pr- 
peller from the pilots who have had an opportunity of flying 
this type of propeller, due to its adaptability and of the 
method of changing the pitch to suit the plane and engine in 
actually providing greater speed when adjusted to properly 
fit the plane. It has been noted that this type of propeller, 
with the angles properly adjusted, has increased the speed on 
a Fokker observation plane from 122.8 miles per hour with 
the best wood propeller to 129 miles with the metal propeller. 
Also on an Engineering Division plane the CO-5 from 132 
to 137 miles per hour. This would clearly indicate that a 
metal propeller is better adapted than a wood propeller for 
greater plane performances. 

Another important means of utilization for an adjustable 
blade has been experimented with, whereby, a propeller 
designed for a 400 hp. engine, being 10 ft. in diameter, has 
heen cut off to 9 ft. 8. in., thus taking off two inches from 
each blade. By further increasing the pitch to offset the 
decrease in diameter, it has been utilized to operate on a 
500 hp. engine, and has given very satisfactory results. 

t is likewise possible to use a metal propeller of a single 
design for various types of planes with speeds varying from 
100 to 140 miles per hour, this being a wide range of variation 
over the fixed blade wood propellers, due to the advantage 
gained from the use of detachable and adjustable pitch blades. 

Tt will thus be seen that the adaptability of metal propellers 
with detachable blades is practically unlimited, besides offer- 
ing advantages unobtainable with solid wood or other types 
of one piece propellers. 

The foregoing description of metal propellers pertain to 
what might be termed the Semi-Adjustable Type, in which 
the changing of the pitch of the blades may be accomplished 
only when the plane is on the ground. This method can only 
serve a single purpose as after the pitch is once changed the 
blades are then locked and held rigid in position and the 
propeller will then function the same as a fixed blade or one 
piece propeller. Thus if the pitch was changeable in flight 
at the will of the pilot much greater efficiency could be 
obtained from the propeller in regards to better climb and 
higher ceilings, due to the angularity of the blades being 
changed to suit the variation in the engine power 4 livered 
which varies at different altitudes, due to change in air density. 

While practically all of the latest types of suecessf:] metal 
propellers manufactured in this country have been m: from 
Aluminum Alloy, which is most commonly called Du Tumi, 
nevertheless there have been several propellers made from : 
Magnesium Alloy, which is about one-third lighter ir weigh 
than Duralumin. This material is still in the stage of ex 
perimentation for further propeller development, an while 
insufficient data is obtainable at present, there is a possibility 
of this being a very satisfactory material. 
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Navy Martin Bomber Equipped with Pratt and Whitney “Hornet” Engine 


THE TIORNET 


a larger member of the ‘‘Wasp’’ family 


After its successful Navy type test at a power and 
weight rating exceeding that of any heretofore officially 
completed by an air cooled engine, the “Hornet” is under- 
going its flight tests. 


Early trials of the Navy Martin Bomber indicate that 
the combination of superior plane design and the “Hornet” 
will greatly improve this important Navy type. 


PRATT & WHITNEY AIRCRAFT CO. 


HARTFORD CONNECTICUT 
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For Close Tolerances at Low Cost 


PRATT & WHITNEY AIRCRAFT COMPANY 


uses 


Gisholt “L’? Type Turret Lathes | 
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GISHOLT 3“L” Making a “ Wasp ” 
Cylinder Barrel 
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GISHOLT MACHINE Co. 


MADISON, WIS. U. S. A. 
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Boeing Air Transport 


Motors exclusively in the 
commercial planes used on 
the Chicago-San Francisco Air Mail 
Route: 


In building these planes, the Boeing 
Airplane Company placed with Pratt 
& Whitney one of the largest single or- 
ders ever given in this country for com- 
mercial aviation motors. 


Boeing Airplane Co. 


Seattle, Washington 
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The Pratt & Whitney 
WASP 


HE ignition equipment consists of 

two Type AG 9-D Scintilla Aircraft 
magnetos, clockwise rotation and driven 
one and one-eighth engine speed. 
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Aircraft Magnetos 


SCINTILLA MAGNETO COMPANY, INC.., 


Contractors to the U. S. Army and Navy. SIDNEY, NEW YORK 
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Inventor's Model—8-cylinder aeronautical motor—built by The “WASP"—9-cylinder radial motor built by The Pratt 
Taft-Peirce in 1911. Completely machined throughout from and Whitney Aircraft Company. Tooled for production by 
solid billets of Krupp Steel. This-engine developed 60 H.P. Taft-Peirce. This engine develops 425 H.P. 


HE scope of Taft-Peirce experience and the breadth of Taft-Peirce service are 

typified by the two motors illustrated abo ve. In 1911 Taft-Peirce facilities for de- 
velopment work in this new industry were unique. ‘They have kept pace with the phenom- 
onal progress in aviation over the years between, until today the experience of the Taft- 
Peirce organization in this highly specialized work is invaluable. Their service is 
extensively employed by manufacturers of the three outstanding motors now in successful 
military and commercial use—motors that make records. 


This service includes not only the manufacture of motor parts, but also the design and con- 
struction of the special tools used in the production of aviation motors. The same service 
—the same experience—the same facilities are always available to inventors and experi- 
menters as well as manufacturers. 


THE TAFT-PEIRCE MANUFACTURING COMPANY 


~— Main OFFICE ANDO WORKS ™~™ 
WOONSOCKET, RHODE ISLAND, U.S.A... 


lanufacturers of Tool Room Specialties, Gages, Magne'ic Chucks, Reamers, Thread Milling Machines, etc., 
and Makers of Special Tools and Machines on Contract 
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Leland-Gifford Multiple Spindle Drilling Machines drilling, facing and 
tapping complete Wasp valve rocker arms. These quality machines 
meet the requirements of a quality engine. 


LELAND-GIFFORD CO., Worcester, Mass., U.S. A. 


Boston Chicago Cleveland Detroit New York Pittsburgh Rochester 


LELAND-GIFFORD 


TENNESSE . 
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Aviation Too! 


Precision is paramount on aviation 
motors! That’s why the Pratt & 
Whitney Aircraft Company uses 
only the highest quality of machine 
tools in producing the “Wasp”. 


Vital parts are held to the closest 
limits of accuracy, and Kearney & 
Trecker Milling Machines do their 
share to insure this precision. The 
illustration shows one of the many 
K & T Milling Machines perform- 
ing an important operation on a 
“Wasp” articulated connecting rod. 


This company avails itself of K&T 
Production Service, to combine 
standard Milling Machines with 
special tooling for precision produc- 
tion. Give Production Service an 
opportunity to show you. 


KEARNEY & TRECKER COR 


Milwaukee, Wisconsig 








MILWAUKEE MILLING MACHINES 
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A New Era 


in Manufacturing Methods 





Aviation 
Necessitates 
the Last Word 
in Production 
Accuracy 








HE LATEST and 
most accurate Ma- 
chine Tools are re- 

quired in addition to very 
elever workholding  fix- 
tures. These jigs are de- 
signed by experienced air- 
eraft engineers and are 
laid out by skilled mechan. 
ies to most exacting accur- 
acy with the finest mea- 
suring instruments and 
tool room equipment. 





pee aeronauti- 
eal engines as prac- 
ticed in the Pratt & 
Whitney Aireraft Corpor- 
ation shops has grown to 
a anantity volume, vet 
QUALITY of workman- 
ship is the first and most 
predominant essential. .\!! 
materials are selected (:!- 
ter careful research) 


reatest strength, dural | 
MACHINING WASP MASTER CONNECTING ROD, made of heat-treated alloy steel forging and g e A g e : ‘ 
is finished oll over with extreme accuracies ity, safety and efficienc: 











HE versatility of our No. 263 ALL BALL BEARING, SELF-OILING ALL GEARED, SLIDING HEAD DRILL having eight each Quick Changes of Geared 
Speeds and Feeds, aid also many convenient time saving features, make our machine an ideal unit for this work. No matter if holes are 2 inch diameter or onlv 1-8 
inch in tough allloy forgings there is a suitable speed and feed ready. Illustration shows but one of many installations in the subject plant. Write for Catalog ‘‘P’’. 


Exclusively Built By 


BARNES DRILL COMPANY 


810 CHESTNUT STREET, ROCKFORD, ILLINOS, U. S. A. 
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Bryant Grinders 


play an important part 
in the building of 
airplane engines 


S PECIAL sizes are made to best meet 
unusual bore grinding found in aero- iit aes dine 


i i 7]i > Bryant No. 30 Spec. 
plane engine design. Cylinder bores, Con- + by BR me 


: - - Ve apa a > Pe, i Rod eS 3 
necting Rods, Crank Cases, Bronze & at Se oe > 


Steel Bushings, Valve Lifters, Cam Rolls Wasp. Insert shows 


° finished Master Con- 
are among parts finished on Bryants. necting Rod. 


BRYANT CHUCKING GRINDER CO. 
SPRINGFIELD, VERMONT, U.S.A. 


STIMU 
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THE LUCAS 
“ PRECISION” 


ull 

















Boring, Drilling and Milling Machine 


This machine is in constant use in the experimental department of 
the Pratt & Whitney Aircraft Co., doing the most universal type of 
work. In the illustration, it is shown boring valve seats in a ‘Wasp’ 
cylinder head. Its application, however, is more general than this. 
Practically all of the major castings for experimental engines have 
one or more operations done on the Lucas Boring Machine. 


Haven’t you some work that can 
be done on this versatile machine ? 


THE LUCAS MACHINE TOOL CQ. 


Cleveland, Ohio, U. S. A. 
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Wasp Engine with Leece-Neville Type CG-1 Generator. 


FECE-NEVILLE 12-15 Volt 

voltage regulated generators are 

especially designed for mounting on 
aeroplane engines. 


Voltage regulation is essential for 
correct generator operation, as by its 
use storage batteries are charged only 
at the correct rate for their condition. 


Leece-Neville voltage regulated 
generators can be operated with or 
without battery. 


Leece-Neville voltage regulated 


generators are used as standard equip- 
ment by the U. S. Army Air Service, 
the U. S. Navy, U. S. Air Mail 
Service, National Air Transports, 
Boenig Aeroplane Company, and 
many others. 


Our Engineers will make recom- 
mendations for various installations. 





THE LEECE-NEVILLE 


COMPANY, 


Cleveland, Ohio 
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Pratt & 


1. The new Glern Martin Mod 
74 three-purpose |! avy Plane pows 
ed with the Pratt & Whitney Hy 
net engine bein; inspected, 

to right in the picture are: Brug! 
Leighton, aide to Asst. Secret 

Warner; Lieut. Callaway, U8 
N.; Glenn L. Martin, designer of 
the plane; Asst. Sec. Edward P 
Warner, (standing on wing): ang 
L. C. Milburn, chief engineer of 
the Glenn L. Martin Company, 


-. Lieutenants Callaway, Henden 
son and Barner standing by th 
Vought Corsair O2 U-1 with Pry 
& Whitney Wasp engine, in whid 
the recent load carrying speed and 
altitude records were set up. 


3. The Navy Vought Corsi 
(Pratt & Whitney Wasp engin) 
in which the recent World records 
were made. 


4. The powerplants. On the let, 
the Pratt & Whitney Hornet (ove 
500 hp. and on the right, th 
Pratt & Whitney Wasp (425 hp). 




















Ry Powered i 


; 
P engine) 
ld records 


| the left, 
met (over 
‘ight, the 
(425 hp), 


1927 





May 3 































B Rentschler, president, 
fhitney Aircraft Co.; 


pty Wasp. 


me new Navy shipboard 
now undergoing compara- 
tests. Left, Curtiss Seahawk, 
right, Boeing fighter both 
4 with the Pratt & Whitney 
he Wasp engined Ford-Stout 


ngine air transport plane. 
to right, Wm. B. Mayo, chief 
mer of the Ford Motor Co.; 


Pratt 
Geo. J. 
vice-president, Pratt & Whit- 


Aircraft Co.; Colonel E. A, 


aerial view of Brainard 
the airport of the home town 
att & Whitney, Hartford, Ct. 


he 0-2B Douglas observation 


equipped with the Pratt & 


co 
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AL Pratt & WHITNEY 


AIRCRAFT ENGINES ARE EQUIPPED WITH 


STANDARD STEEL 


ADJUSTABLE PITCH PROPELLER HUBS 


BEFORE LEAVING THE FACTORY— 


7 


STANDARD STEEL PROPELLER COMPANY 


PITTSBURG, PENNSYLVANIA 
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Thompson Valves are used exclusively 
{ ° ° 
on Pratt and Whitney Engines........ 


THOMPSON PRODUCTS, Inc. 
CLEVELAND 


Thompson 
Valves 
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Final inspection and assembly of SSF Bearings for Pratt & Whitney aircraft 


motors. The use of super-micrometer insures the extreme accuracy in these bearings. 











Aree exhaustive tests, the dependability and long life of 


SSF Bearings, have again been proven in aircraft motors. 


As a result of the satisfactory performance obtained in these 
tests, the Pratt & Whitney Aircraft Company has selected 
Sis Anti-Friction Bearings to carry the important loads in 
their aircraft motors. 


SKF INDUSTRIES, INCORPORATED, 40 East 34th Street, New York City | 


More than 100 Factory Offices Throughout the World | /f 


ok 
ae 


Puts the 
Right Bearing’ 


in the 
Right Place Rolier 


Bearings 









Bearings 
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ECLIPSE 


AVIATION ENGINE STARTERS 














Eclipse takes pride in the use of its Series 
6 Inertia Starter by the Pratt ¢ Whitney 
Aircraft Company on the “Wasp” Engine. 


ECLIPSE MACHINE COMPANY 


HOBOKEN PLANT 
Elmira, New York HOBOKEN, NEW JERSEY Walkerville, Ontario 
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Navy Boeing Fighter equipped with P. & W. Wasp Engine. 


A REVELATION IN LUBRICATION. 








YY) . y 
1.9, «AW 


Wo 
LVERINE - LUBRICANTS - COM 


NUMBER 8 


WOLF’S HEAD OIL NUMBER 6&8 is used during 
test on all WASP and HORNET Experimental Engines 


and is recommended for service use by the 


PRATT & WHITNEY AIRCRAFT COMPANY. 


PAs 


WOLVERINE LUBRICANTS CO., Inc. 


NEW YORK 


| 
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Metallographic Test Test 

“=~. Showin 

‘Sorbitic Structure 
- 100 Diameters 





| Vie Crankshaft Makers — 
‘ - Worcester, Mass. Harvey,IIl. 
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The templet shown on the Jig Borer 
table is weed as a guide for ac- 
curately boring the master connect- 
on rod . the “Wasp” engine. 
er jige a fixtures used in mak- 
ing thie fine engine were bored on ' adapted to such work. 
the Jig Borer with a high degree 
of accuracy and in fast time. 


P&W JIG BORER 
and the “Wasp” break records 


Here is just another instance of the usefulness of the P. & W. Jig Borer. 
The master connecting rod of the “Wasp” engine must be accurately made. 
All pistons are operated from it —- it is the very heart of the engine. There- 
fore, the templet used in producing this vital part had to be accurately made. 
It was bored on the P. & W. Jig Borer. The 400 hp. P. & W. 
“WASP” engine has broken 
four World’s records in as 
many weeks. The Jig Borer 
is breaking them almost 
daily. 


The “Wasp” as an aeroplane engine has proved a record breaker — 
and so has the Jig Borer. Every day in shops throughout the country, where 
the Jig Borer is being used new records are being made. It does its work 
accurately, and in such fast time that costs are often cut in half. 


Have you jig, fixture, or precision boring work to do? If so, you need 
a Jig Borer. No other type of machine can equal it in accuracy or savings. 
Have a P. & W. Sales Engineer go over the details with you. 


PRATT & WHITNEY CO., Hartford, Connecticut 
Division NILES-BEMENT-POND COMPANY 


PRATT & WHITNEY 
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A group of P. & W. Gages in the Pratt & 
Whitney Company’s tool crib. 


This “power plant of the air” —- the “Wasp” engine, has es- 
tablishe@ itself in the front ranks of aeroplane engines. 


That means the design is fundamentally correct, — and more. 
It means that every part is machined with an accuracy only lately known 
in commercial work. Infinite care is required to guard this accuracy 
through every operation so that all the parts co-ordinate perfectly. 


The watch-dogs of “Wasp” accuracy are: 


| P. & W. Trilock Cylindrical plug and ring Gages, Trusform Snap 
Gages, Trilock Thread Gages, Adjustable Limit Pin Gages, Hoke Pre- 


cision Gages, etc., which check every machining operation. 


. What they do to assure accuracy in this engine, they can repeat 
in any manufacturing plant. Try P. & W. Gages. It doesn’t matter 
whether the limits you work to are thousandths or fractions of 
thousandths, these Gages will check your work with accuracy, and last 


longer doing it. Ask us for details and prices. 


PRATT & WHITNEY CO., Hartford, Connecticut 
Division NILES-BEMENT-POND COMPANY 
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The “Wasp” is made to P&W Gages! 





It takes highly accurate 
standards to make an engine 
that can accomplish what this 
P. & W. “Wasp” has done. 


PRATT & WHITNEY 
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ACME 


- WIRE CO - 


HIGH - TENSION 


IGNITION 
CABLE 


Acme “Airtite’ High Tension Ig- 
nition Cable was so designed that 
the cable is oil and ozone proof. 

Actual tests conducted on this 
cable show unequalled performance 
when subjected to severe Corona 
test. Its remarkable endurance is 
due to the fact that the enamel 
cover makes it proof against the 
effects of salt and fresh water, oil, 
gasoline and ozone. This cable is 
being used 


On Pratt & Whitney “Wasp” 


This cable played an important part in the functioning of the Wasp engines which regently 
broke the following records: 


TITTLE ECU ECUCUOECCCOCCCCCCUCUOCUCCCUOCCCUCUCCCOUUCUUCCCUUCULCUOCUOCUOCUOUCLUCUCCULCUCUCUOCLUCULCLO CUCU LUCLUO CUCL CCOCUC CULO LeCe OEE) 


The Wright ‘‘Apache’’, a Navy seaplane, broke the altitude record, with Lieutenant C. C 
Champion piloting, on May 5th, by 3000 feet. 


The Vought ‘‘Corsair’’, a seaplane, recently broke three world’s records for load earrying 
seaplanes, carrying 500 kilograms. 


On April 14th Lieutenant Henderson with a Vought ‘‘Corsair’’ se:p'are broke the altitude 
record for this type of plane, reaching 22,500 feet. 


On April 23rd Lieutenant Calloway broke the speed record for 100 kilometers with an aver 
age of 147 miles per hour, breaking a previous record by nearly 20 miles an hour. 


On April 30th Lieutenant Barner broke the speed record for 500 kilometers by 136 miles 
an hour. This was approximately 15 miles faster than the previous record. 


Above cut of Wasp engine shows it wired completely with Acme ‘‘Airtite’’ Ignition Cable 
and also Acme Ignition Wire Guards. Engine also shows one of the later Pratt & Whitney air- 
craft developments—the installations of the geyerator with its cooling pipe. 


Samples and test data will be gladly furnished upon request. 


THE ACME WIRE CO. New Haven, Conn., U.S.A. 
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LODCE& . AIPLEY : 
Meg puchaTic 


LODCE.& SHIPLEY CINCINNATI! OHIO U.S.A. 
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Lodge & Shipley 
DUOMATIC LATHE 


O manufacturing project requires greater accuracy 

than the power plant of an airplane. The fine 

qualities of Lodge & Shipley lathes make them par- 
ticularly adaptable to this work. 





Lodge & Shipley equipment is used extensively by the 
Pratt & Whitney Aircraft Company in the production 
of its Wasp engines. 


Lodge & Shipley Machine Tool Co. 


CINCINNATI, OHIO 
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e HORNET Spark Plug 
e latest B. G. development 


ame ome i ‘Lin AIRCRAFT ENGINE imposes particularly severe 
: F demands on the spark plugs. The engine must be capable 
of idling for considerable periods and must operate at high 
brake mean effective pressures. These conditions require the 
spark plugs to have an unusually wide temperature range 
through which they will operate satisfactorily, and this 
temperature range must be further extended to take care of 
widely varying temperatures in different types of engines. 


The matter of mechanical strength to resist damage by ac- 
cidental blows from tools and the like is important and, above 
all, it must be made impossible to blow out a damaged core 
because the flame emitted through the spark plug shell would 
constitute a serious fire hazard. 


The B. G. Corporation has developed a mica insulated spark 

plug which has given excellent service and in general fulfills 

™ all the requirements. The plugs are supplied in types suit- 

B. G. Hornet able for hot-running and cold-running engines. 





Representative users of The latest B. G. development, the Hornet Spark Plug, gives 
B. G. Spark Plugs— the additiona! advantages of a weight-saving of 4 lb. when 
U. S. ARMY AIR CORPS applied to a 12-cylinder engine and increased clearance be- 
U. S. NAVY AIR SERVICE tween the heads of the spark plugs and other parts of the 
U. S. MARINE CORPS AIR SERVICE engine and the cowling. The smaller overall dimensions of 
ALLISON ENGINEERING CO. the Hornet also decrease the chance of igniting inflammable 
ARGENTINE vapors by flashing from the high tension leads to grounded 


! 
ATLANTIC AIRCRAFF CORP. parts. Psu Sit 


yo ae eae — B. G. Hornet Spark Plugs show remarkable characteristics 
CURTISS AEROPLANE & saneon co. in the single and multiple-cylinder tests. Operating _—- 
FAIRCHILD-CAMINEZ CORP. ature range 1S very wide; fouling is unusual, and the spark 
FAIRCHILD AERIAL CAMERA CORP. plugs clean-up readily when the throttle is open. It is prac- 
FINLAND tically impossible to heat the spark plugs to preignition tem- 

peratures, even under the worst conditions in a single-cylinder 


FORD MOTOR CO., (STOUT METAL . . 
PLANE DIV.) Liberty 12 test engine. 


SESe-OALAED SUSTEE, Inc. These tiny Spark Plugs seem almost indestructible. 
JOHNSON AIRPLANE SUPPLY CO. , 
LOENING AERONAUTICAL ENG. CO. 
MACCHI COMPANY OF ITALY 
MEXICO 

GLENN L. MARTIN CO. 


NATIONAL ADVISORY COMMITTEE 

NEW ORLEANS AIR LINE 

NORWAY 

PACIFIC AIR TRANSPORT, INC. » » 


PACKARD MOTOR CO. 


PHILA. RAPID TRANSIT AIR SERVICE CORPORATION 


PRATT & WHITNEY CO. 
ROBERTSON AIRCRAFT CORP. 136 West 52nd Street 
PUSSIA 
SIAM New York City, U.S.A. 
WALTER T. VARNEY 

WRIGHT AERONAUTICAL CORP. 
All 1926 Schneider Cup Race planes were Contractors to the U. S. Government Air Services 
a es 2. S Cae ee and to the Aircraft Engine Builders 
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The Record Breaking Navy “Apache” Sea Plane (‘‘Wasp” Engine) 


The fourth 


WORLD’S RECORD i 
made by the “Wasp” __ a 


On May 5th Lieutenant C. C. Champion, Jr.,. U.S.N., with a 
“Wasp” engine in the Navy “Apache” sea plane attained an altitude of 
33,455 feet, the highest point ever reached by a sea plane of any type. 
This marks the fourth World’s Record made by the “Wasp” in as 
many weeks. 


This new record is additional proof that the characteristics of the 
“Wasp” engine are unequalled for high altitude performance. 


THE 
PRATT & WHITNEY AIRCRAFT CO. 


HARTFORD CONNECTICUT 


Dependable Engines 
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Aviation Signalling and Safety 


The Value of Pyrotechnic Signal Systems in Aircraft 


Operation 


Particularly in 


Airport Control Work 


By W. V. GILBERT 


sion of aviation generally the time has arrived when 

close consideration will have to be given to some as- 
pects of flying which have hitherto received but scant atten- 
tion. 

One item that will require urgent investigation is signalling 
from and to aircraft. Some methods of signalling are, of 
course, already in use but they have not been codified, made 
uniform, nor obligatory. Nor is their use sufficiently ex- 
tended. If this state of affairs be allowed to continue, it 
will lead away from safety; it may lead to chaos. 

Such a situation would be deplorable, for safety is the 
principal objective. The science and practice of aviation is 
comparatively new. We pioneers want to see it come into its 
own and take the place in transportation, sport and utility 
that it will be abundantly entitled to. But (and here is the 
difficulty) the great majority of the peoples of all countries 
look at flying askance if not with fear. It is all right for 
the other fellow to fly, but the ordinary man, he will have none 
of it. The causes that have brought about such a situation 
are fairly apparent. How can they be removed? 

Safety must become the pre-eminent objective of all the 
operators of aircraft as well as of the designers. Safety 
connotes many things besides the mere questions of design 
and strength of members. The term can have, and does -un- 


Ws THE impending rapid developments and exten- 


fortunately have, a very elastic meaning. The designer yij] 
think of it in terms of materials and disposition o: materials 
and he, as far as his functions are concerned has not much 
else to consider. The operator will think of it from th 
point of view of how much weight of goods or how many 
passengers or how much mail he can transport a‘ a profit 
The pilot will think of it mostly from the point of view of 
taking off and alighting. But in the finality the views of 
the public must and will prevail, because it is to them that 
the makers and the operators of aircraft will have to look 
for an inereased production demand. 


Public Skepticism 


The public are at present skeptical of flying. They read 
of the accidents that oceur all too frequently. They know 
that no matter who is the maker of the machine, or what 
expense has been incurred in its building, or what care is 
exercised in its operation, there are an alarming number of 
accidents, many of them fatal, and they hesitate to adopts 
means of transport which is not quite as cheap as the usul 
methods of getting about and is, to their minds at least, ex. 
tremely risky. 

So again ones thoughts are back at safety. Very rarely 
does a machine break up in the air. Such mishaps have o- 
curred but it is well-known that the great preponderance of 














. NO. ITEM 


PYROTECHNIC SIGNALLING APPARATUS 








ITEM 


WEIGHT LENGTH DIAMETER 
20 Oz. 8 in. in 

9 Oz. 

45 OZ. 


WEIGHT LENGTH DIAMETER REF. NO. 

7 OZ. 9 in. 1% in. qe Maroon (Cloud Piercing) 

8. Hand Torch (Alumag.) 

3% oz. 4 in. 4 in. 9. Smoke Flare (Large) 

2% oz. 4 in. in. 10. Wing Tip (and General 
Very Pistol (Large) 8 Ibs. 4 in. Illumination )—Flare 
Very Pistol (Aviation) 3% Ib. i, in. 11. High Altitude Rocket 

(Special) 12. Launching Tube (for Parachute 
Very Pistol (Small) 2% Ib. i Landing Flares) 


Very Cartridge (Parachute) - 
1% im 


Ir in. : 
31% i 


ype 
Very Cartridge (Short Thick) 6 in. 
Very Cartridge (Small) 
16 oz. 


9 in. 2s 
16 oz. 1} 


14 in. 1% 
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WACO Gives You More Performance, 
Beauty, Safety, Value — 











ier will 
aterials 
yt much 
rom. the 
W many 
profit, 
view of 
iews of 
em that 
to look 
ey read 
>y know 
or what 
; care is 
mber of 
adopt 8 
he usual 
east, ex- 
'y rarely 
have 0 
ranee of 
| In a class by itself - - The Waco Ten out- Revolutionary principles of shock absorbing 
| performs any Commercial Airplane ever built have been accomplished and incorporated in 
with equal horsepower, in every department __ the WACO Ten split landing gear which ab- 
of flying. solutely eliminates all bounding while landing. 
Frankly, the results will amaze you. You The WACO Ten was designed to conform 
will experience a new conception of flying in every respect to the latest U. S. Air Regu- 
luxury — unsurpassed speed ability — plus a _ lation requirements - - it is built to stand up 
balanced buoyancy of motion beyond com- under a power range of from 90 to 150 Horse 
; parison or precedent. Power. 


WACO TEN’S the “ship” you’ve been looking for. 
The WACO Distributor Organization 


is anxious to give you a demonstration. 
Ask us for the name of the one nearest you. 
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AIRPLANES 


MANUFACTURED BY ADVANCE AIRCRAFT CO, TROY, OHIO 
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eccidents to machines and passengers occur when the ma- 
chine is landing; whether the landing be a forced landing or 
otherwise is not the material factor. Unforeseen landings 
are frequent. They may be caused either by the engine giv- 
ing out, or by the supply of gasoline giving out, or the pilot 
may have detected some mishap in one or another part of 
the machine, or he may have overflown his destination or lost 
his bearings. With the general adoption of airplanes the 
latter will be a frequent cause of this type of landing. The 
unsafe moments of flying will in any case continue to be, in 
the main, the moments when the machine is about to alight. 


Problems of Landing 


It is with false landings that a great part of the trouble 
arises. The pilot is all right if he knows the landing field 
well and if the winds are fairly moderate and constant. One 
assumes that by far the largest percentage of landings will 
take place in daylight. But what if the landing field be un- 
known ground, what if the weather be misty, what if there 
are low flying clouds, what if there is a strong wind or gusty 
wind and the pilot is unaware of the intensity or direction? 
Remember that the wind on the ground level may be some- 
thing of quite a different order to the wind at 2,000 or 3,000 
ft. altitude or low lying mist may have blotted out the ground 
entirely, or heavy rains may have turned what otherwise should 
have been a safe landing field into temporary bog land. Un- 
der any one of such conditions the pilot would give a great 
deal to know with exactitude the actual state of affairs, and 
this can best be communicated to him by visible signals. 

Signalling therefore will become the major thing in the 
attainment of safety. Of the various methods of signalling 
the one that can most readilly and! inexpensively be adopted is 
pyrotechnic signalling, that is signalling by devices which 
will give off smoke during the day time or by devices that 
will burn with an easily distinguishable light at night-time. 
Oceasionally an additional effect may be needed, something 
that will emit sound or perhaps a combination of sound and’ 
light or sound and smoke. All such devices are in use to a 
limited extent already and especially are they in use in Great 
Britain and various other countries in Europe. Their use is 
being rapidly extended there but a danger lies even in this, 
and the danger is that unless rules are formulated and stan- 
dardized and enforeed chaos may result. 

Tt would be well if some central authority would formulate 
rules for the consideration of the aeronautical bodies. At the 
outset the rules cannot be harsh or arbitrary; they must be 
drafted more in a spirit of educational progress. 

But whatever the rules, whatever the manner of their in- 
ception, and whatever the extent of their use, the devices or 
apparatus utilized for carrying them out must be reliable, 
simple and consistent. 

No apparatus or devices can live up to such requirements 
so well or so satisfactorily as pyrotechnic signals. The sig- 
nals and the apparatus for handling and operating them ean 
be made simple, safe, inexpensive, and light in weight and a 
thorough understanding of their use and operation is well 
within the comprehension of the ordinary individual. The 
code likewise would not be outside the scope of an ordinary 
intelligence. No Morse or other system of the kind would 
have to be learned. The techniaue would be quite elementarv. 
No heavy or delicate or complicated parts are required. The 
interpretation of the signals nevertheless is definite and easy. 

Take for example Very cartridges. These behave like roc- 
kets, but have not the disadvantage of the usual stick. They 
are light, easily stowed, easilv handled, easily dischareed. The 
eartridges are charged with stars or smoke balls to burn with 
different colors which are readily visible and distinguishable 
for miles. The Verv pistol (si.metimes called a rocket gun) 
which is used to discharge them is loaded just as one loads 
an ordinary shotgun and the pull of the trieger sets off the 
cartridges with like simplicity, readiness and lack of effort. 

A red star could he discharged to mean “T want to land.” 
A second red star might mean “What is the condition of the 
ground?” <A vellow star might read “Do vou want me to 
land?” A green star might mean “TI amr short of gasoline. 





are 








have you any supplies?” The groundsman could reply with 
a white star or a star of any other color which would convey 
a definite meaning te the pilot aloft. This would be simple, 
unmistakable, inexpensive and quick. Of course if such in 
quiries or instructions were taking place in daylight a smoke 
ball cartridge would be used. The pilot would have to carry 
say six or twelve cartridges and one pistol. The landing field 
would require as part of its equipment a pistol and cartridges 
for its own signalling requirements and a small reserve of 
pistols and cartridges for supplying pilots as the need might 
arise. If the ground is obscured by a mist the groundsman 
could use a cartridge having a proportionately higher range 
ef elevation than the normal Very cartridges, or tle aviation 
Very cartridges could be standardized ail to such a range ag 
would render them applicable for zeueral use. 

When there are low lying clouds, visibility may be per. 
feet on the ground; but clouds at a height of 2,000 or 3,000 
ft. are in any case a bother to a pilot who wants to land. For 
such conditions the groundsman would have available a cloud 
piercing maroon made to give a compound sound and light 
signal. Such maroons will reach a ceiling of 1,500 to 2,000 
ft. They are fired from a small mortar. The airplane pilot 
would first discharge a smoke ball, or light star, directly to- 
wards the ground or he could use a smoke flare which when 
dropped from the airplane would continue to burn for a 
minute or more. He would then circle about the position 
where he discharged the signal and the groundsman would 
fire his maroon in a direction away from such a position. 
One maroon might mean “quite safe to drop through the 
cloud, visibility is perfect to 1,000 ft.” 

As to signals peculiar to ground use, aluminum flares or 
torches of various sizes can be used’ to illuminate the landing 
field. Thev are readily portable and comparatively inexpen- 
sive. Smoke flares ean be used on the ground to indicate the 
direction and intensity of the wind. Naturally they can 
also be used for other purposes. But it is desirable that any 
one signal should have a definite meaning. There are also 
wing-tip flares. These are of considerable assistance to a 
pilot in an emergeney landing at night. Reserves of these, 
as of the other sienals, should be earried in the airdrome. 
These wing-tip flares have the special virtue that if the or- 
dinarv landing flares run out they can be used for emergency 
ground illumination purposes. 

As to the functioning of the various devices, Very cart- 
ridges are set off by a percussion cap and are about the 
simplest of all pyrotechnic devices to use. Maroons are set 
off by a small friction tube. Flares, ineluding landing flares 
and wing tip flares, ean be set off electrically or by friction 
or bv safety fuse. The percentage of failures in these pyro- 
technie signals is so small that it is negligible, and they have 
the advantage that if there is a misfire or if for any other 
reason one fails to function the operator can see that it has 
failed and ean discharge another one immediately. 

More long distance flights have been attempted and are 
about to be attempted. It is a sad commentary on the pres- 
ent relative inefficienev of airplanes that it should be neces- 
sarv to cireumscribe loads so drastically. Whatever acces 
sories have to be dispensed with, signalling apparatus should 
be retained. Tf an airplane alights on the water, the dis- 
tance from which it ean be seen by fishing boats or even lin- 
ers, is very limited even in clear weather. But: if the pilot 
had Very pistol ‘and cartridges, the chance of his being 
nicked up would be immensely increased. The star from the 
eartridges travels upward for several hundred feet and cart 
ridves are made which cive off easily discernible smoke clouds 
in davtime or verv brichtlv burning éolored stars at night 
time which ean be seen from the water level for many miles. 


Tt is unfortunate, but very pertinent, that only quite 1 
cently we have been faced with situations where possibly the 
use of pyrotechnic signals might have saved valuable lives, 
if not also saved valuable machines. 

And sv, strange as it at first appears, we come to this--that 
pvrotechnic signalling deviers are ess2atinl for ihe safety 
of aircraft; perhaps more important with respect to the sue 
cessful conduct of general flying than any other single unit 
of equipment. 
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Collecting Insects By Airplane 


Bureau of Entomology Develops Method of Using 


Airplanes for Collecting Insects at Altitudes 


NIVUMOLOGICALLY it is of great interest to know 
Ek; the occurrence of insects in the air. Very little is 
nown as to the height that insects fly and their rela- 
tive distribution in various altitudes and the atmospheric 
conditicus Which govern their flight and distribution. Owing 
to the extreme difficulties in collecting insects very high in 
the air, very meager data has been collected. Collecting in- 
sects in high altitudes on the tops of mountains has been 
done trequently, yet the conditions are quite different since 
the insects may be carried upward by surface currents of 
air, and also the insects have the advantage of resting dur- 
ing their upward flight, and frequently find alpine flowers 
to feed upon, as well as snow water. A few collections have 
been made from lighthouses, but here the light attracts them 
upward and, furthermore, the lighthouse does not reach very 
high in the air. To collect insects thousands of feet up in 
the air at any desired place has never previously been ac- 
complished. 

With the opportunity of using an airplane the Bureau of 
Entomology of the Department of Agriculture has given con- 
siderable thought to the possibility of devising a trap which 
could be placed on some part of the plane and used to col- 
lect insects at any desired altitude. Such a trap was devel- 
oped after some difficulty in both adapting it to the wing of 
the plane so that it would not interfere with the control of 
the machine, and making it possible to manipulate the trap 
from the fuselage. It was also of equal importance to be 
certain that the insects taken at the desired altitudes would 
not be confused with each other and that they be kept sep- 
arate. 

The accompanying photographs will show the position of 
the tray on the wing of the plane and will aid in an under- 
standing of it and its manipulation. The trap is divided into 
three compartments, A, B, and C, respectively. In (A) 


portion of the trap the sereen trays (five in number) are 
placed. Wires connect each tray to the fuselage running into 
a conduit (D) to protect them from wind strain and to 


keep them in place. When a desired altitude is reached, 
say 5,000 ft., tray No. 1 is pulled into the open portion ot 
the trap (B), and exposed for a desired length of time, then 
pulled into the comparment (C). The remaining four trays 
are pulled at the desired altitudes in the same manner, each 
tray being protected from any interference of wind currents 
or other factors. The trap is so made as to make it impossi- 
ble for centrifugal force to pull the trays out of place. 
Each tray is covered with a thin coating of a mixture of 
castor oil and resin, in order to hold the insects in place as 
they come in contact with screen. The trays are ten by eleven 
inches in size and run in grooves in the trap which is made 
of aluminum, covered with tin and re-inforced with wood. 

Eighty-three flights have been made with this trap and 
several thousands of insects taken. Altitudes ranging from 
ten feet above the surface of the ground to fourteen thou- 
sand feet up have been flown and in every altitude that the 
trays have been exposed insects have been taken. At this 
time the majority of the insects taken have not been identified. 
A few outstanding records are for general interest in de- 
monstrating the practicability of method.: 

Three cotton-leaf moths (Alabama argillacea) were taken 
at altitudes of 1,000 and 3,000 ft., two of the specimens being 
taken at the former altitude. <A boll-weevil (Anthonomous 
grandis) was taken at 1,000 ft.- Two tarnished plant bugs 
(Lygus pratensis) were taken at 1,000 and 2,000 ft. res- 
pectively. One honey bee (Apis mellifera) was taken at 
1,000 ft., one damosel fly at 3,000 ft.; numerous “balloon” 
spiders were taken at altitudes ranging from 10 to 8,000 ft. 
A great many of the insects taken were very small Diptera 
and Hymenoptera, but mostly the former. In the higher 
altitudes from 5,000 to 14,000 ft. the insects are very small, 
including midges, chalcids or very small Coleoptera. It is 
most probable that the occurrence of these insects at the 
higher altitudes is not due to their direct flight, since the 
insects are very fragile and delicate, but possibly that they 
are carried up by the air currents and are at the mercy 





















A  JN-4 airplane 
equipped with insect 
trap developed by 
the Bureau of Ento- 
mology. Note the 
conduit line carry- 
ing trap control to 
the cockpit. 
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A close-up of th 
sect trap rigged 
tween the wing 
the plane. For 
tails of the trap 
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of these currents of air. Numerous other factors may entez 
in such as humidity, temperature, sunlight, wind velocity an: 
cloud conditions. Many forms are rare and very different in 
appearance than those taken on the ground. It is possi- 


ble that they may be carried from other parts of the country, 
thousands of miles away, even from Mexico or South America, 
et - 


It is eonfi ler tiallv expected that the vaine or the airplane 


in this work will grow rapidly. 


Brownback Agents for Anzani Engines 





For 1927-1928, the Anzani Company is marketing 
vines through the Brownback Motor Laboratories of 
P r} designs of the Anzani engines 

ffer greatly fr ormer models, but are refined t 
¢h degree in small details, notably pistons, crankp 
ings, valves, rocker arm pins and mounts, lubricat 


Dusting Plane Development in 1926 


~\y URING 1925 the all-metal fuselage came into very gen- 
eral use both in military and in commercial planes. 
This type ot construction made the installation ot 
dusting hoppers and agitation drive mechanisms easier to in- 
stall in aireraft not specifically designed for dusting work, 
as it is little or no trouble to weld additional tubes or braces, 
whereas in the old type of wood fuselage it proved quite 
a problem to make such changes and maintain the original 
strength of the fuselage members in the bay where the hop- 
per was located. 

With the use of the all-metal fuselage a general chang 
in the design of dusting hoppers has been effected. The new 
hoppers are of a larger capacity and it has been possible 
to give the desired slope to the sides to enable the dust te 
flow freely to the agitating mechanism and valve opening. 

The funnel of the hopper has assumed some very decided 
changes. It has been removed from the top of hopper and 
placed under the fuselage where it is fastened to the bottom 
of hopper connecting directly with the valve opening. Th 
funnel is oblong in shape and supported at the front and 
back to side tubes end te bottcm of the fuselage. It is possi- 
ble, with this type of funnel, to give the proper streamlining 
which euts down the parasite resistance and largely does 
away with eddy-currents and the “boiling” of dust cloud 
at the funnel discharge. 

The old hand-operated agitators have been done : 
and power agitators designed. These agitators consist of a 
reduction gear- housed in an aluminum ease with ball bearings 
and ball thrusts on high speed worm shaft. The high speed 





ur-bladed propeller fan. The 1 
from the side of the plane and 


shaitt 1s driven | a 


Is Supported by a strut 


vith ball bearings. The reduction gear housing is 
to the fuselage with tube braces. The slow speed S 


The agitator rotates 
and consists of two light steel 
the shaft, which carry two smal 
stretched taut at the top of these arms trom one arm 
other. These wires keep the dust loose and give a mini 
The old type of agitators consisted of heav 


connected direct to the agitator. 
bottom of the hopper 


fastened to each side oi 


friction. 
fingers which were oscillated on the bottom side of h 
These gave a large amount of friction and required co 
able power to operate. 

The old type of slide valve is still used on some hopp« 
a new type of rotary valve has been dveloped. These 
are arranged with levers and rods to be operated by th: 
from his cockpit, thus doing away with carrying an 0] 


in the hopper cockpit, which allows for a larger hopp: 
} 


An electrically operated automatic valve has been dev 
for the larger dusting planes to relieve the pilot of-the ne 
of keeping his hand off the control column. for any le: 
time. All that is necessary in this type of valve is 


pilot to push a switch to open the valve and push a sw) 


close valve. The valve opens to the desired valve setti1 
stops. A low voltage generator furnishes the electric .ct 
It is mounted on the wheel chassis and driven by an ai 
peller. 
to the reduction gear, and controlled by a master 
operated by the valve rear. 


The valve is operated by a reversible motor con! 
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Naples-Paris Non-Stop Flight 


An in vesting flight was recently carried out by one of 
‘he air uers in the K. L. M. Company’s service, from 
Rotterd to Naples and back, via London, Paris, Dijon 


and Ma: cilles). The plane used was one of the standard 
Fokker - upiter F.VIIA monoplanes and the total distance 
was cov. ed in a flying time of 36 hr. 20 min., which in- 
duded ti.ps which were carried out in the neighborhood of 
Naples. Ihe return journey included a non-stop flight from 
Naples t) Paris in 11 hr. 35 min. 

The m chine was fully loaded to 7720 lb. and an average 
cruising .peed of over 105 m.p.h. was maintained. 

Throuc out the whole trip the average fuel and oil con- 
sumption: were extremely good and it is worthy of note 
that on ‘he non-stop flight of 11 hr. 35 min. from Naples 
to Paris ‘he gasoline consumption averaged only 18 gal. per 
hour. ‘Tuis is a very fine proof of the economy of the 
Jupiter «ngine, the consumption being, approximately, 0.45 


Pt./b.h.p. ‘hr. This was very largely due to the mixture 


corrector device which is fitted to the triplex carburetor used 
with the Jupiter engine. This functioned perfectly through- 
ut an caleulated to have reduced the fuel consumption 
95° 
It ma\ be noted! that the engine used on this trip was of 


dard type and had already run for 450 hr. on the K.L.M. 
The engine was first put into service in May 
ved its first overhaul after 215 hr. of running 
cain overhauled at the completion of 418 hr. of 
\t the conelusion of this trip the engine had 
ll 483 hr. 





Contract Awarded for Propellers 


A et for 250 “micarta” propeller blades, made from 
vas pressed into a noncorrosive product of metallic 
trengt as been awarded by the Department of the Navy 
the \estinghouse Electric & Manufacturing Co. 
Micarts is a new material, and is used in the manufacture 
f pu and fairleads required in the construction of air- 


lanes, well as for the manufacture of propellers. It 


de to be water resisting and moisture proof. 


The micarta propeller is made principally of cotton. The 
process of its manufacture is a secret cne, but it is com- 
monly known that the basis of it is canvas, layers of which 
impregnat+d with certain chemical components are pressed 
into a subsimice of steel-like hardness, and perfect water 
resistance is gained as a result of the application of the 
tremendous pressure exterted in the molding. 

Airplane pulleys are used to guide the control wires lead- 
ing from the cockpit, elevators, rudder and ailerons, while 
the so-called fairleads, like the pulley, serve to guide the 
control wire, as it prevents wear of the cable which would 
otherwise dirag on the plane frame, cross braces and other 
parts of the plane. 





Transcontinental Business Trip By Airplane 


What is believed to be one of the first transcontinental 
business trips via airplane was recently made by R. W. 
Judson, president of the Continental Motor Corporation, 
secompanied by W. R. Angel, executive vice-president, H. 
D. Kline, advertising manager of that company, and Mr. 
Flaherty, of Riverside, Calif., a guest. The airplane, a tri- 
engined Fokker monoplane, was piloted by G. R. Pond and 
R. N. Labadie. 

They left Detroit, Mich., March 22 for the purpose of 
visiting dealers handling their products in the following 
cities: Bryan, Ohio; St. Louis and Kansas City, Mo.; 
Muskogee and Oklahoma City, Okla.; Amarillo, Tex.; Santa 
Fe, N. M.; Williams and Needles, Ariz.; Los Angeles, Calif.; 
Hawthorne, Nevada; San Francisco, and points on the Air 
Mail route from California to Detroit. After leaving Williams, 
Ariz., they flew through the Grand Canyon at about fifty 
feet below the rim. On this flight they spent 9 hr., 45 min. in 
the air, stopping only once for fuel. 

Arriving at Los Angeles on April 12, Mr. Moreland, presi- 
dent, and Mr. Mallory, vice-president, of the Moreland Truck 
Company, were taken on as passengers for the flight to Haw- 
thorne, Nev. While flying at a low altitude over Death 
Valley, all the oil was lost from the three engines on account 
of the high temperature which prevails in this desert, foreing 
a landing which, fortunately, was made near a borax mine. 
They filled up on 600-W (a very heavy oil) and made the 
rest of the trip without further trouble. 
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The new Stearman Three-Seat OX-5 plane built by Stearman Aircraft, Inc. 
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Two-Way Radio Talk With Plane 


Two-way radio telephony with an airplane in flight was 
established on May 4, when Assistant Secretary of Commerce 
for Aeronautics, William P. MacCracken, Jr., talked from 
his desk in the Department building with Dr. J. H. Dellin- 
ger of the Bureau of Standards, aloft over Bolling Field. 

Assistant Secretary MacCracken spoke from his desk to 
the Chesapeake & Potomac Telephone Building, from which 
his message was relayed by radio to Dr, Dellinger in the 
plane. Dr. Dellinger’s voice was transmitted by radio from 
the plane in which he was riding to a receiving set at the 
Department’s aeronautical experimental station at College 
Park, Md., and the output from the receiving set was car- 
ried by telephone first to the telephone building and then to 
Assistant Secretary MacCracken in the Department of Com- 
merce Building. 

In order to accomplish this, the plane carried both a ra- 
dio receiving and a radio sending set, according to Dr. Del- 
linger, and a radio receiving and a radio sending set were in 
operation at the College Park station. All connections were 
in simultaneous operation, he stated. He explained that the 
shifts from receiving to sending and vice versa were made in 
the plane itself, by the operator who accompanied Dr. Del- 
linger in his flight, H. Pratt, of the radio laboratory of the 
Bureau. 

The successful conversation demonstrates, Dr. Dellinger 
said, that a similar conversation, through hook-up with long 
distance telephony, can be carried on between a plane flying 
above the United States and a second party anywhere in 
Europe. 

Dr. Dellinger stated that the demonstration represented one 
of three radio aids to air navigation upon which the Bureau 
of Standards is conducting active work at the experimental 
field at College Park; namely, first, aid by telephony; second, 
aid by directive beacons; which function as aerial trolleys 
to keep the planes on their course; and third, aid through 
marker beacons, which consist of radio stations at intervals 
on the ground along the route to serve as “milestones.” 





ONE OF OUR FLYING SECRETARIES 
The Hon. Edward P. Warner, Asst. Sec. of the Navy for Aero- 
nautics, ready for the air in the secretarial Vought UO. 
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Increased Airplane Production During 1926 

The Department of Commerce announces that, accordins 
to data collected at the census of aircraft production {o, 
the year 1926, the establishments engaged primarily jn the 
manufacture of aircraft built 1,179 airplanes, including 5} 
convertible planes, valued at $8,771,077, and 7 seaplanes ang 
flying boats, valued at $99,950, as compared with 711 air. 
planes, valued at $5,908,335, and 78 seaplanes and flying boats 
valued at $765,324, built in 1925. The toal value of wor 
done in 1926 was $24,161,752, including the value of air. 
plane engines amounting to $4,080,571 made by establishments 
engaged primarily in the manufacture of such engines. Tha 
total value of products reported for 1926 by establishments 
in the aircraft industry proper is $20,081,181, as compared 
with $12,524,719 for 1925, or an increase of 60.3 per cent. 

Of the 67 establishments reporting for 1926 (including 
5 aircraft engine plants), 16 are located in New York, 9 in 
Michigan, 7 in California, 5 in Illinois, 5 in Ohio, 4 in Mis. 
souri, 4 in Pennsylvania, 3 in New Jersey, 2 in Connecticut, 
2 in Kansas, 2 in Maryland, 1 in Colorado, 1 in Indiana, 1 
in Iowa, 1 in Kentucky, 1 in Nebraska, 1 in Texas, 1 in 
Washington, and 1 in Wisconsin. 





Eight Thousand Foot Parachute Jump 


On April 22, Flight Lieut. David Darch Greig, of the R. 
A. F., was flying above Surrey Hills, when his plane developed 
engine trouble and began to spin. Lieutenant Greig saved 
himself by a parachute jump, descending 8,000 ft. 





Communication Between Ground and Plane 


The problem of communication between aircraft and ground 
troops has been the subject of experimentation and study 
since planes came into military use. While simple and éf- 
fective communication from plane to ground has been main- 
tained by dropped messages, that from ground to plane has 
not been satisfactory. Panels, radio, flares and Very Pistols 
have been used with varying success. Recent experiments 
by Cavalry troops in the Philippine Islands give promise 
to evolve a satisfactory method. This system requires very 
little special equipment and is rapid in that it involves no 
tedious alphabetical signal transmission, and is unmistakable 
since the airplane observer receives the actual map or writ- 
ten message as prepared by the troops on ground. This last 
development is known as the “pick up” system. Upon sig- 
nal from the ground troops, the plane is to swoop down over 
the marked spot and let down from the plane an apparatus 
to pick up the message. 

The first experimental apparatus consisted of a heavy 
hook or anchor made of % in. iron rods welded together 2 
their upper ends with the free ends bent outward in the 
form of fish hooks. This rather cumbersome anchor was then 
suspended from the plane by 14 in. rope. The message wa 
tied to the center of a length of rope, held horizontally som 
6 or 8 ft. above the ground. The plane flew at right angles 
across the horizontal rope, entangled it in the anchor and the 
anchor and message were pulled into the plane. : 

However, further tests showed that the heavy hook an 
heavy rope were unnecessary. The apparatus now in use 
considerably more satisfactory and less bulky. A small lead 
weight suspended by string, preferably carpenters chalk line, 
is wound on a reel on the side of the observers cockpit. Th 
line for the ground message is of the same string formed into 
a large loop. The message is placed in a first aid pouch, 
hung to the bottom of the loop, while the upper half of the 
loop is stretched overhead at arms length and held betweet 
the fingers of two men, standing about 40 ft. apart. A pane 
is then placed to indicate to the pilot the center and dire 
tion of the loop. The observer unreels 40 or 50 ft. of th 
weighted line and, as the plane flies at right angles sem 
the center of the loop, the weighted line from the plane picks 
up the loop and its attached message, which are then ree 
into the plane. 
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The Aircraft Display at Bolling Field 


Concluding List of Aircraft Accessory Manufacturers Who Exhibited. 
Analysis Reflects Wide Expansion of Industry. 


HE cnormous amount of aireratt and accessories exhibited 

at the Aireraft Display held in Washington, May 2-6, 

made it impossible to give a survey in one article. Brief 
accounts of the commodities displayed by each exhibitor have 
appeared in the two previous issues of AviATION. The 
names of exhibitors have been listed alphabetically, and as 
many inserted in each issue as space allowed. In this, the 
concluding article, the balance of the companies which con- 
tributed to the interest and educational value of the Display 
are here given. 


Accessories Manufacturers 
(Continued) 


Leece Neville Co. 
Cleveland, Oho. 

This company showed its voltage and charge controller and 
its line of generators. 


Machwhyte Company 
Kenosha, Wis. 

This company manufactures wire, wire rope and wire pro- 
ducts of various kinds, specializing in high strength wires, 
cords and tie rods for aircraft. It displayed a line of var- 
ious types of streamline wires, including the standard ter- 
minals and the Machwhyte safety lock terminal. Ordinary 
round swaged wires were also shown. 


E. B. Meyrowitz, Inc. 
New York City. 

Since the War, this company has been identified with the 
manufacture of goggles for the use of fliers. Its exhibit em- 
braced a complete display of the various types of goggles 
manufactured, together with an interesting collection of pho- 
tographs of aviation activities. 


National Air Transport, Inc. 
Chicago, Til. : 
The National Air Transport, Inc., which operates the air 
mail service between Chicago, Ill. and Dallas, Tex., and who 
has been awarded the contract for the carrying of mail 
between Chicago and New York City, had at its exhibit 
a map of the air mail route it operates, photographs of 
operating activities and a model of the Curtiss Carrier Pigeon 
airplane, which is largely used by this company. Air mail 
stamps and envelopes were sold at this booth to eneourage 
vistors to use the air mail in sending greetings to their friends. 


National Steel Products Company 
Dayton, Ohio. 

A complete collection of aircraft fittings and other metal 
products, manufactured by this company, were on display, 
including engine control assemblies, hand gasoline pumps, 
rudder bars and supports, radiator filler assemblies and 
similar parts. 

Claude Neon Lights 
New York City. 

Neon tubes not in operation and also some in use were 
exhibited at this stand. The tubes shown in operation in- 
cluded spirals in blue and orange and a miniature beacon about 
five feet high, somewhat after the type of that installed for 
National Air Transport, Inc., at Moline, Ill. This type of 
light is stated by the Claude Neon firm to be coming into 
quite general use in England and Germany for beacon use. 
The Neon tube operates on an alternating current of about 
8,000 to 10,000 volts. The blue tint is obtained by filling 
the exhausted tube with a small amount of Neon gas alone. 
This company claims the chief advantage of Neon tubes for 
beacon purposes is the high visibility which they provide in 
a fog, because of the distinctive color of the light. The tubes 
radiate very little heat, provide almost a cold! light and the 
life of a tube is reported to be about 6,000 hr. 
Norma-Hoffman Bearings Corporation 
Stamford, Conn. 

This company demonstrated the efficiency of its roller 
bearings by the use of a fly wheel mounted on Norma-Hoff- 
man bearings. Evidence of the silence and anti-friction 
properties of the product were conclusive, the fly wheel turn- 
ing with so little friction that it seemed to run indefinitely 
when started by a slight pressure of the hand. Various 
sizes of roller bearings were also exhibited. 

Payne Export and Import Co., Inc. 
New York City. 

Plywood, aircraft propellers, Rome-Turney radiators, new 
Curtiss OXX-5 engines, Vimalert modernized Liberty engines, 
Pennzoil products and many other aeronautical materials 
were exhibited by this company, which handles a wide line of 
aircraft equipment for export and also acts as purchasing 
agents for foreign governments in the American aeronautical 
market. 
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Leece-Neville Generators. 


On the left the Type B-: and on the right the Type E-3. 
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Pioneer Instrument Company 
Brooklyn, N.Y. 

A company whose products have so long been a necessary 
adjunct to safe flying and whose name has been identified 
with most flights and records of recent years might be ex- 
pected to contribute an important section to the Display, and 
the extensive line of instruments which the Pioneer In- 
strument Company 
oglaceed on view 
oore this out. A 
large instrument 
board was ex- 
hibited earrying 
numerous types 
and an earth in- 
ductor compass was 











on demonstration at 
| the booth. Magnetic 
sxompasses, running 








lights, airplane 


The Fairchild Aerial View Indicator. landing lights, 
Wiley parachute flares and holders and the Wiley signal dis- 
charger were shown. The Wiley signal discharger is a new 
development intended to replace the Very pistol and con- 
sists of a cartridge carrier with a quick release device com- 
bined with the firing mechanism. When operated by the 
pilot, the cartridge is ignited and released simultaneously so 
that it drops clear of the airplane and eliminates fire hazard. 
Red, green and white cartridges are marketed for the holder. 

Pioneer altimeters were displayed in the edgewise type 
with rotating dial. Edgewise climb indicators, fuel guage 
thermometers and oil pressure gauges, with fixed dials and 
moving hands, were a part of the exhibit. The dial consists 
of a quadrant set edgewise in the instrument board. The 
company displayed in the hangar and frequently in flight its 
“flving showease”, a Travel Air biplane used for instrument 
demonstration, which carries practically every type of air- 
plane instrument used, most of them being in duplicate, one 
for flying purposes and the other for demonstration. 

John A. Roebling’s Sons Company 
Trenton, N. J. 

This company displayed a board showing its various types 
of wire products for aircraft use. 
Russell Manufacturing Co. 
Middletown, Conn. 

Samples of shock absorber loops. manufactured by the 
Russell Manufacturing Co., were shown, as well as straight 
shock absorber cord, brake linings, clutch facings and num- 
erous types of webbing and belts. 

















The Russell Parachute 


Russell Parachute Co. 
San Diego, Cal. 

The pack type of parachute and photographs of the Russell 
parachute in operation formed this portion of the Display. 
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Sauzedde Corporation 
Detroit, Mich. 

Wheels of special design, fitted with brakes, in t Various 
sizes manufactured by the Sauzedde Corporation w: placed 
on display at the company’s section. The Sauzec'e brake 


was the first applied to airplanes in actual practice and the 
Sauzedde wheel differs considerably from the co: ventions] 


; Spc kes 


airplane wheel, having three rows of spokes and all : 
being of equal length with the same angularity. 
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The Sauzedde wheel with brake. 








Scintidla Magneto Co. 
Sidney, Bs as 

Although the Scintilla Magneto Co., maintained no separate 
booth, it exhibited its product in connection with the display 
of Wright engines. The Scintilla magneto is based on a new 
principal of design and construction, the permanent magnate 
being of the rotating type. The contact breaker and the 
armature are stationary. Scintilla magnetos are in use o2 
many engines of American manufacture. 
SKF Industries, Inc. 
New York City. 

This company manufactures numerous types of ball bear- 
ings and besides exhibiting these items, showed their applica- 
tion to aircraft engine crankshafts on Pratt & Whitner. 


Packard 1-A-1500 and Wright Whirlwind engines. A Fair 
child-Caminez piston was exhibited, showing the SKF 
mounted roller and a Sperry beacon was shown whieh 


SKF bearings are used. The corner posts of the booth 
carried two large bearings of the SKF ball and roller types, 
which indieated very clearly the self-aligning feature. 
Sperry Gyro- 
scope Company 
Brooklyn, N. Y. 
Of recent years, 
the Sperry Gyro- 
scope Company, 
has, in addition to 
its activities, spec- 
ialized in the man- 
afacture of equip- 
ment for the light- 
ing of airports, 
and the high de- 
gree of success that 
has been attained 
was demonstrated 
in the specimen 
products displayed. 
A motor-driven re- 
volving  ineandes- 





-ent electrie beacon 
and a 36 in. port- 
able landing licht, 
using a 10 kw. in- 
eandescent electric 











The Russell Parachute in use. 
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lamp ¢re shown. The beacon is mounted on a truck with 
Ford .itomobile wheels to facilitate transportation. In ad- 
dition '» the display in the hangar, a large portable floodlight 
was operation on the field, in connection with the night 
flving !emonstration. 


Splitcorf Electric Co. 
Newa N. J. 


Visiiors to this booth were shown various types of mag- 
netos. of this company’s manufacture, including the new 
double armature vertical model. Special socket wrench kits 


made }y the Splitdorf-Bethlehem Electric Co., of Bethlehem, 
Pa., were also shown here. 














Note the vertical instru- 
ments on the center board. 


L jj 


Three Pioneer Instrument Boards. 

















Standard Steel Fropeller Co. 


Pittshurch, Pa.., 


The -ompany had several of its two and three-blade air- 
craft ; ropellers, using the split type hub and forged dur- 
alumi:. blades, on exhibition. 


A. G. Spalding & Bro. 


New rk City. 

Thi ell-known sporting goods manufacturer displayed 
4¢om); ete line of aviation clothing, including suits, helmets, 
leathe: jackets and similar articles, as well as oxygen helmets 
and ot special equipment. The line of suits filled the rows 
of elo’ os, hangars lining the rear of the booth and gave the 
Displ:- the appearance of a well-stocked clothing salesroom. 


W. Harris Thurston 


New : City. 

This company had bolts of balloon cloth and airplane 
cottor addition to various types of aireraft tapes, on view. 
Doped panels of airplane fabrie were also ineluded. This 
comn: manufactures the well-known Dartmouth-Tex aero 


eloth. 





Vaccuum Oil 
Company 
New York City. 
The Vaceuum 
Oil Company dis- 
played samples 
of its oil and the 
eans in which 
these are distrib- 
uted for consump- 
tion in small 
quantities. 
Vellumoid 
Company 
Boston, Mass. 
The product Commander Byrd using an Airaft made by Air- 
e ships, Inc. 
manufactured by 
this company is an oiled paper composition packing material. 
It displayed its product cut in the shape of gaskets for var- 
ious uses, such as packing between cylinders and crankeases, 
packing for cylinder, gear blocks, ete. In order to demon- 
strate the strength of this material, a piece of Vellumoid, cut 
in a narrow strip, was suspended in the booth, with a heavy 
iron ball attached. 


























FUEL COCK TYPE G1 
Dr. Bo. 526 


WWEL COCK TYPE P-1 
Dr. Fo. 0686794 








Fuel Cocks manufactured by the National Steel Products Co. 


Reproducibiliiy of Penetration 

Report No. 258, covering “Some Factors Affecting the Re- 
producibility of Penetration and the Cut-Off of Oil Sprays 
for Fuel Injection Engines”, compiled by E. G. Beardsley, 
was undertaken at the Langley Memorial Aeronautical Lab- 
oratory of the National Advisory Committee for Aeronau- 
ties, in connection with a general research on fuel-injector en- 
gines for aircraft. The purpose of the investigation was to 
determine the factors controlling the reproducibility of spray 
penetration and secondary discharges after cut-off. 

The development of single sprays from automatic injec- 
tion valves was recorded by means of special high-speed 
photographie apparatus capable of taking 25 consecutive pic- 
tures of the moving spray at a rate of 4,000 per second. The 
effects of two types of injection valves, injection-valve tube 
length, initial pressure in the injection-valve tube, speed of 
the injection control mechanism, and time of spray cut-off, 
on the reproducibility of spray penetration, and on secondary 
discharges were investigated. 

It was found that neither type of injection valve ma- 
terially affected spray reprocucibility. The initial pressure 
in the injection-valve tube controlled the reproducibility of 
spray penetrations. An inerease in the initial pressure or 
in the length of the injection-valve tube slightly increased 
the spray penetration within the limits of this investigation. 
The speed of the injection-control mechanism did not affect 
the penetration. 

Analysis of the results indicates that secondary discharges 
were caused in this apparatus by pressure waves initiated by 
the rapid opening of the cut-off valve. The secondary dis- 
charges were eliminated in this investigation by increasing 
the length of the injection-valve tube. 

Report No. 258 may be obtained upon request from the 
National Advisory Committee for Aeronautics, Washingtoz, 

























































1180 AVIATION 





———_— 


es 








English Air Meet at Bournemouth 


At the best a handicap race is unsatisfactory. Such a 
race is dependent entirely upon arbitrary, man-made de- 
cisions. In the past the preponderance of events at air meets 
were between planes of widely differing power and charac- 
teristics. Such being the case handicap events only were 
possible. But the English magazine “Flight” sees in the 
Easter week-end meet held at Bournemouth, England, a 
tendency toward what can be compared to “one design” 
racing as has been practised in yachting. 

In this meet there were twenty-eight individual planes 
entered. Of this number nine or ten were Moths, produced 
by the deHavilland Aircraft Company. This is the type of 
plane owned by all of the English Government—subsidized 
lightplane clubs and several of the entries were the planes of 
these clubs. All of these Moths were not exactly in the same 
class because there was a difference in the power plants that 
they carried. Some of them had the Cirrus Mark II engine, 
while others had the Cirrus Mark I engine. The former is 
a new engine and more powerful than the older model Cirrus. 
But even with this difference there was more similarity 
between the planes in the meet than is usually the ease. As 
a consequence there were several “scratch events.” These 
events tend to be more interesting since the outcome of the 
race is dependent largely upon the skill of the pilot in flying 
a good course, cornering, flying high or low according to the 
wind direction, ete. 

All together there were twenty-one events for which there 
were one-hundred-and-fifty-three entries, planes being entered 
for more than one event. Besides the deHavilland Moths, 
previously mentioned, there were three Avro Avians fitted 
with Cirrus Mark II engines; two Westlannd Widgeons, one 
with a Genet engine and another with a Cirrus Mark II 
engine, (the latter was one of the fastest planes at the meet) 
and some lightplanes such as the Hawker Cygnet, Bristol 
Brownie, Blackburn Bluebird, and others. One of the new 
planes at the meet was the Avro-Lynx, powered with an 
Armstrong—Siddeley Lynx engine. The new machine has 


es 


“K” struts and a biconvex wing section, in which the center 
ot pressure is constant. 

The meet was held over the Easter week-end and was wel] 
attended. The weather was good especially during the latter 
part of the meet. During the entire meet there was a clock. 
like smoothness in the way that events ran off. 

Gunning airplanes with a shot gun is a new sport ‘hat js 
just starting in England! Squadron-Leader Lonton wis fly. 
ing his Blackburn Bluebird to the Easter air meeting at 
Bournemouth, and was flying low ovtr some rural istrict 
when a farmer took a shot at him with a shot gun. Fortv- 
nately neither the pilot nor the plane was hurt but this cer. 
tainly was no fault of the man with the gun, as the plane 
was literally riddled with holes. 





Beacon Towers at La Jolla, Cal. 


Four self-supporting steel beacon towers, each provided 
at the top with an 8 ft. diameter target, have been com- 
pleted north of La Jolla, Cal. Towers Tl and T3 are lo. 
cated near the paved highway (Coast Route) leading to Los 
Angeles; the two remaining towers are located on top of 
the bluff approximately one-fifth mile eastward from the 
beach line. The height and location of each tower are as 


follows :— 

Latitude 32° 53 85” N. Tower T1 
Longitude ae 16 =6 «OCU. Height 45 
Latitude 82° 837 35” N. Tower 72 
Longitude 117° 14” 58” W. Height 105 feet 
Latitude 32° 54’ 85” N. Tower T3 
Longitude 117° 147 407 W. Height 45 
Latitude 82° 54° 35” N. Tower T4 
Longitude 117° 15% 097” W. Height 115 feet 


Due to the fact that these towers are located in the main 
air lane between San Diego and Los Angeles, it is considered 
advisable that all pilots be informed of their location in 
order to obviate possibility of collision during foggy 
weather. 
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Acme Photo 


WHAT A BRITISH AIR MEET LOOKS LIKE. A general view of Ensburg Park Race Course, Bournemouth, England, during the recent af 


meet held there. The planes in the air are DH Moths (Cirrus, 75 hp.) 
airliner with three Jupiter air-cooled engines. 


while the machine on the ground is the Imperial Airways Handley Pas? 
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Seville-Buenos Aires Airship Service 


La (vlon Transaerea, a company authorized to operate an 
air service between Seville and Buenos Aires, has been found- 
ed with a capital of approximately $170,000, distributed in 
1,000 suares of $170 each. Half of this has been distributed 
among the founders of the company in free shares. 

In addition to the 1,000 shares of initial capital, 1,000 
shares are created for founder shareholders. Each new emis- 
sion of shares shall be accompanied by founders’ shares of 
a nominal value of 20 per cent of those emitted. In case 
the company is dissolved, the holders of founders’ shares will 
have the character of creditors with the right to reimburse- 
ment. Ten per cent of the profits shall go to a reserve fund, 
and 10 per cent to the Board of Directors. Share holders 
shall receive dividends of 5 per cent. Other profits, if any, 
shall be distributed equally between founder and ordinary 
shareholders. 

The Compania Zeppelin, which is united with the Trans- 
aerea Co., for the establishment and exploitation of the line, 
shall receive a trial dirigible of 30,000 cubic meters valued 
at $318,750, $85,000 in cash and a fixed dividend, for the 
installation of the traffic service and instruction base at 
Seville. The Zeppelin Co. shall be responsible for the man- 
agement. and technical organization of the trans-Atlantic 
air service between Spain and Argentina, and shall receive 
$85,00(1 cash, 331/3 per cent of the first year’s profits, and 
31/3 less each year until their share becomes 10 per cent. 
This company shall also be allotted one-third of the total 
capital to be held throughout the time of the contract in re- 
turn for its construction of terminal facilities. The dirigi- 
bles will be bought from the Colon Transaerea, builders, at 
cost price plus 20 per cent in eash, or 10 per cent in cash and 
20 per cent in ordinary or founders’ shares in any one of 
the three above mentioned enterprises. 

Airport at Schkeuditz 

Work on the Central German Airport being built at Schkeu- 
ditz between Leipzig and Halle, near Leipzig, progressed 
during the last quarter of 1926. The Schkeuditz field is to 
serve as a port for the main lines, which are subsidized by 
the central Government and connect with the international 
air routes. It is planned to inaugurate shorter local lines con- 
nectine Schkeuditz with all the more imyortant cities of cen- 
tral Germany. 


Polish Budget for 1927-28 

In Voland’s eivil aviation budget for 1927-28 there is 
grante: an appropriation of $737,100 of which $612,360 
will be distributed among the various air lines as a subsidy 
based on flight mileage. Last year, the Polish Ministry of 
Comm nications had only $442,260 to spend for civil avia- 
tion purposes. 
Air Shopping Tours 

One day shopping excursions from Croydon, London, to 
Paris, will be operated by the Imperial Airways. The planes 
will l:ave Croydon at 7:15 a.m. and passengers will 
have shout seven hours in Paris before returning from Le 
Boure{ at 6:30 p.m., and it is anticipated that the service 
Should prove a popular one. Should it achieve a substantial 
measur of success, a corresponding service may be instituted, 
°perating from Paris and giving the day in London. This 
would he an advantage to business men. 





LA. 
Aviation Makes Progress in Australia 

The number of trained airmen in Australia is increasing 
rapidly and plans looking to development of training facil- 
ities are progressing. 

In addition to the pilots being turned out continuously 
by the flying clubs, arrangements have been made with 
private organizations, such as the Quantas and Western Air- 
ways companies to train pilots in schools established in 
local centers. Seven schools of this type are reported to be 
in operation at the present time and there are approximately 
350 new pilots being trained each year in these training 
centers. 

Among the most important aviation developments fore- 
shadowed in Australia are: the opening of the transcon- 
tinental mail service from Perth to Adelaide; the opening 
of the service connecting Tasmania with the mainland; the 
establishment of a route to Normanton, Gulf of Carpentaria, 
in the heart of the cattle country, and from Cloncurry to the 
Barkly Tableland; extension of the Quantas service beyond 
Camooweal; extension of the Western Airway to Wyndham, 
via Halls Creek; establishment of a service from Brisbane to 
Toowoomba, Warrick and Wallangarra, and the opening of 
the Sydney-Canberra-Melbourne route. All of these are new 
services and by the end of the year, each of them is expected 
to be in full operation. 

With the completion of these lines the entire continent, with 
the exception of a short gap in the Northern Territory, will 
be encircled by air services, and it is practically certain that 
the gap will be closed in the near future. 


New Mexican Air Service 


A concession to establish a freight and passenger air service 
between Mexico City, Pachua, Tampico and Matamoras has 
been secured by a company headed by J. Lezama from the 
Ministry of Communications and Public Works. The com- 
pany’s representatives are said to be selecting the landing 
fields and preparing them for this service. 


Hamburg Aviation Activities 


Statistics of Hamburg, Germany, aviation activities during 
1926 show that there were 10,441 airplane flights, of which 
4,957 were long distance scheduled flights, 1,036 were non- 
scheduled long distance, and 4,448 were local flights. During 
the year 14,218 passengers were carried on scheduled flights, 
1,221 on non-scheduled and 3,285 on local flights. 


Deutsche Luft Hansa Shows Progress 


Results of the Deutsche Lufthansa for 1926 show in- 
creases in all forms of traffic over the previous year. The 
length of lines increased to 32,842 mi., while the length of 
lines for the winter service, introduced for the first time in 
the middle of October, amounts to 13,119 mi. During the 
year 9,883,482 air mi. were covered, which is an increase of 
24 per cent compared with 1925. The number of passengers 
conveyed increased by 50.3 per cent to 56,268 persons. The 
conveyance of luggage and freight amounted to about 1,376,- 
943 Ib. which is approximately 115 per cent more than in the 
preceding year. Air mail totaled nearly 302 tons, indicating 
an inerease of 86.4 per cent as compared with 1925. Es- 
pecially the night line Berlin-Koenigsberg has been greatly 
made use of for the transportation of mail. The regularity 
of the Summer service reached 90 per cent, however, on 
several lines a full regularity was attained. 
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By ROBERT R. OSBORN 


The successful New York-to-Paris flight proves conclusively 
we claim, that well-wishes can help along an airplane as 
well as they can a man. We would think it perfectly safe 
to offer an additional $25,000 for proof that there was a 
single person in the United States who was not wishing the 
best of luck to the lucky Captain. The Department of Com- 
merce hasn’t given out any figures covering the flight yet, 
but our own experts have estimated that, during the two days 
that the flight was in progress, there were 400.000,000 conver- 
sations ending with “I hope he makes it.” Certainly every :ne 
who came in contact with him in any degree, immediately be- 
came a well-wisher, not only for the sheer courage of the 
enterprise, but for the man himself. 

Of course we are going to be accused of conspicuous oscu- 
lation in this case, but we are willing to risk that to put our 
own congratulations to “an officer and a gentleman” on paper. 

“Captain Lindbergh! Gentlemen, shall we rise?” 


° . * * 


The Intrepid Aviator claims he didn’t expect any difficulty 
on the flier’s part in keeping awake for thirty-four hours or 
more, as he himself had frequently sat through poker games 
which lasted longer than that. The lack of sleep didn’t bother 
his flying ability either, he claims, as he often had to go 
out to take up a couple of passengers to get enough capital 
to continue with the game. 


. * * * 


One real hazard connected with the flight that no one seems 
to appreciate, was that there were some fifteen gas cocks in 
the net-work in front of the flier, each one identical with 
the rest. We could name one famous aviator who has diffi- 
culty in controlling a single gas valve, having made several 
foreed landings with a full reserve tank. If he had been 
making the trip we fear he would have run out of gas some- 
where near Port Jefferson, L. I. 


. * * s 


Whenever the tests were under way at Curtiss Field for the 
flight, several women were sure to run out of the crowd, shake 
hands with Captain Lindbergh, and,—“Goi bless you, my boy. 
I have a son at home like you.” After he landed one time 
no one came near him for some reason, all standing at a good 
distance from the plane. After about a minute of this, 
“Merry” Merrill, manager of the Curtiss Flying Service, came 
breaking his way through the crowd, ran over to Lindbergh 
and shaking his hand heartily said, “God bless you my boy. 
I have a son at home like you.” Needless to say, the meeting 
broke up in a riot. 


* - * 


The newspapers seemed to have hundreds of reporters on 
hand at all times, ready to gobble up anything that might 
be made into news. The newspapers seemed to enjoy the 
troubles that arose during the preparations more than they 
did the progress when plans were proceeding smoothly. Once, 
when Captain Lindbergh was undecided about certain sup- 
plies to take along, we expected to see black headlines the 
next day— 

“Dissension Disrupts Crew of Spirit of St. Louis” 


Another very satisfactory condition arising from the flight 
is that it is conclusive proof that some one is making money 
out of “this airplane business”. Of course, a few thousand 
people are making good money out of the business but none 
of them will ever admit it. Captain Lindbergh is in the un- 
fortunate position that he has to admit he has made at least 
$25,000. 
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Casper, Wyo. 


Casper has two organizations to further the interests of 
aviation, both as a sport and as a commercial proposition. 
The business matters are looked after by the Wyoming Air- 
ways Corporation, the officers of which are Walter Storrie, 
president; R. Leferink, vice-president and chief pilot; D. P. 
Wardwell, secretary and general manager; J. E. Davis, trea- 
surer; and E. C. Delgarde, director. Aviation as a sport in 
Wyoming is being developed by the Powder River Flying 
Club, the officers of which are D. P. Wardwell, president; 
Burke H. Sinclair, first vice-president; Walter Storrie, second 
vice-president; J. E. Davis, secretary, and Lee Townsend, 
treasurer. B. G. Westover, of Kemmerer; R. L. Copsey, of 
Thermopolis; E. C. Delgarde, R. Leferink, R. H. Nichols and 
George Jarvis are directors. 

The Powder River Flying Club formally opened its new 
club house on May 8. Lieut. Russell Maughan, of the Army 
Air Service, and of Dawn-to-Dusk Flight fame, J. Don Alex- 
ander, president of the Alexander Aircraft Corporation, C. 
P. Clevenger, and six members of the Colorado National 
Guard came to Casper for the dedication ceremonies. 

Addresses were made by Lieutenant Maughan, former Gov- 
ernor B. B. Brooks, Congressman Charles E. Winter, Mayor 
John T. Scott and Major D. P. Wardwell. A review of 
headquarters troop, 58th Cavalry Brigade, Wyoming-Idaho 
National Guard, and an aerial parade and stunts, were fea- 
tures of the program. 
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There are about twenty-six pilots located in Casper and 
as many more within a radius of an auto trip of one day 
from the city. At present the club has approxim::tely 12) 
members of all classifications, fliers and non-flicrs both 
resident and non-resident. The club planes make frequent 
and regular visits to other cities in Wyoming where members 
reside. A Standard J-1, with 180 hp. Hisso engine, is owned 
by the club and when funds are available, an Eaglerock will 
be purchased for the training of advanced students and 
the use of club members in general. 

At present the Wyoming Airways Corporation has ten 
students enrolled in the primary training class. Thi cours 
ineludes both ground school work and flight training 


Flint, Mich. 
By Ralph Brockway 


For the first time in its history the city has two flying 
fields in operation. The new field is the Dixie Airport estab- 
lished by the Dixie Flyers, C. W. Maris and G. W. Francis. 
It is located one mile south of the city limits on the Dixie 
Highway thus being about fifteen minutes from downtown 
by automobile. 

The field is large and permits of long take-offs in north- 
south and east-west directions, the latter and best being with 
the prevailing winds. There are several trees on the field 
but these are so situated as to be of little interference. 
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A L L M k | A L The Northwest Airways, Inc. 
is fully equipped with 
Planes and Parts GORDON AEROTOGS 
9 'N THE design and construction of several “Our flying force er ee of 
\ types of all metal airplanes, I have originated the most skilled flyers im the country”, 
3 uralumin shapes and methods of fabrication writes Mr. L. H. Britten, General 
: vhich have materially reduced costs and weights Manager of Northwest Airways Inc. 
mn nd increased performance and strength. “These men have selected the special 
th r ADA MON cble to offer » eeu, a coat (Gordon Aerotogs) which we 
nt \ signers and manufacturers a line of special have standardized as ideal for com- 
Ts ‘tented duralumin stampings, and drawn parts mercial purposes.” 
ed meet their individual requirements, such es 
il! ulley housings, fairing sections, metal seats, 
nd foors, control columns, pedals, interplane and 
rag struts. 
- A FAIR licensing plan under which a man- 
ie ‘ ufacturer may himself produce special 
narts under my patents is also availabie. APROTOGS 
; This trade-mark stands for the finest in aviation 
MY’ y recdineseas ete" ———- —" clothing. Warm, comfortable flying suits; fur-lined 
cl ng eg a re aye oy — leather coats and jackets; leather and fur helmets, 
a pr = oP rn . ‘al yom ve ye gloves and mittens. Clothing tailored by experts and 
va pate * ape rw ye ncssg a cial carefully finished in every detail. The Gordon 
be iti ance Ser qpecial miary. oF commerce guarantee against imperfections in material or work- 
. ea manship insures satisfaction. 
ie Contractor to the U.S. Navy The comfort,, the appearance and the long-wearing 
“ quality of Gordon Aerotogs have established their 
leadership in the minds of many well-known govern- 
CHARLES WARD HALL, INC. ment and commercial pilots. Ask your dealer about 
h- Gordon Aerotogs; if he cannot give you complete in- 
th 156 EAST 42nn STREET NEW YORK formation. write today to Gordon & Ferguson Inc., 
ld : Saint Paul, Minn. 














CLOSING OUT SALE 


OX5 Toothpick, copper tipped Pro- More and more, 
mellers, BOWs GREM .....020cccccesces $ 12.00 

LeRhone 80 Propellers, new, each .. 5.00 shrewd buyers of 

Lawrence 28-30 H.P. Propellers, new, 


* 

i ckdies se eeeeeeeeeeeneeaeeseenens 10.00 aircraft are CcCOoOm- 

~ a Curtiss JN4D Safety — ‘ d d 
ERs, CRON WOE 22... cccsciccceccoeds . 

New Production 20 x 4 S. S. Tires, Ing to epen on 

i << cuasekneaiee ash hedeceweeneuaeen 10.00 
New Production 20 x 4 Tubes, each . 2.00 
New Production 20 x 4 S. S. Wheels, 





TD sntdsdnghenevbonnacedaerawsnheets 12.00 
Six Cylinder Anzani 45-50 H.P. 
Motors, new, each ..........-+-+++ 275.00 


New U-6D Aeromarines, six in line, 
water cooled, double ignition built 
in starter and generator, with box 





/ e extra spare parts, each ......... 550.00 
ord new Liberty high compression, : 
420 H.P. rtd pesos ooo each .1200.00 Choose YOUR airplane 
New Production Swallow Radiators, _ carefully. Choose Travel 
each WEETTTOTTOLTT TT 37.50 Air—you won’t go wrong! 
New Production Hartzell Slat Swal- 
low Propellers, each .........-----: 65.00 


New Production Hartzell Anzani 45- Literature on request. 


50 H.P. Propellers, each ....-.----- 55.00 TRAVEL AIR MFG. CO., INC. 


TERMS: 50% with order, subject to examination. 
ANDERSON AIRCRAFT MFG. CO. se a ee 


ANDERSON, INDIANA 
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You owe it to yourself 
to hop an Eaglerock 
before making your final 
decision on a purchase. 
We won't worry about 











your decision. 


J. A. McINANEy, Sales Manager. 
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EAGLEROCK 


[| CERTIFIED i 


Dept. of Com. Approved Types Nos. 7 and 8 


CASH — $2475 — DENVER 
or may be purchased on Time Payment Plan 
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25 DEALERS 


W. Mo. a E. Bennett § a Sales Co., 338 W. 12th &t., 
+ Mo. 
So. Cal. and Aris.—Aero Corporation of California, Western Ave. at 
99th St., Los Angeles 
N. M. & Cen. Texae—Swastika Eaglerock Airways, 312 Columbia 
Ave., Albuquerque, New Mexico. 
Wisconsin—Hall Aircraft Co., 101 Scott St., Wausau, Wisconsin 
EB. Mo., Ark., a &. i oe Corp., 223 Pierce Bidg., 
nis 


W. Washington and W. Oregon—Story Eaglerock Sales, Washington 
N. OC. & Va. Flying Service, 3100 Garland, Richmond, Va. 
N. Y. & Conn—T.D.S8. Aerial Service, Inc., 85 W. 28rd &., N.Y.C. 
La.—Louisiana Airways, 1712 Pere Marquette Bidg., New Orleans 
Okla. a Tex. Pan.—Southwest Airplane Sales Corp., Britton, Okla. 
10. a S. Wiec.—Seivert Aircraft Corp., 5934 So. Cicero, Chicago, Ill. 
Utah, Nevada, S. Idaho—Rocky Mountain Airways, Salt Lake City, 
Minn. and Icwa—Miller Eaglerock Airways, 1225 W 12th S&t., 
Des Moines, Iowa 
8. Dak. a N. Dak.—Rapid City Air Lines, Inc., Rapid City, & D. 
J Ky. and Tenn.—Datin Eagierock Sales Co., 2031 Central, Memphis 
W. Va. and E. Ohio—Lyle H. Scott, 328 2nd St., Marietta, Ohio 
West Coast of Florida—Wesley N. Raymond, Puntagorda, Fila. 

' Southern Tex.—Marion P. Hair, P.O. Box 420, San Antonio, Texas 
Georgia—Georgia Airways Inc., Candler Field, Atlanta, Ga. 
Indiana—Captain J. A. Yonge, P. O. Box 1185, Indianapolis, Ind. 
Wyo., Mont. and W. Neb.—Wyoming Airways, Casper, Wyoming 
Mississippi—tTri-State Airways, Bry Block, Memphis, Tenn. 
Northern California—Jas. L. Mayberry, Fresno, Calif. 

W. Kans. and E. Nebraska—C. E. Steele, Dodge City, Kansas 
Michigan—Niles Airways, Niles. Michigan 


ASSOCIATED WITH ALEXANDER INDUSTRIES 
ROOM «401, DENVER, COLORADO 
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There is a gasoline station adjacent to the main entransy 
and gasoline and oil may be had on the field at «'! times by 
means of a portable tank with pump and hos : 
convenience is the lunch counter also at the mai entran 
which saves the pilots from wasting much time in driving 
back and forth to the city for their meals. " 

The field has four entrances and from the business don 
in the week of operation thus far, there is little doubt by 
what the Dixie Flyers will be in the air constantly during 
fair weather. ; R 

The equipment of the Dixie Flyers at present consists of 
one new Waco Nine, the property of Mr. Francis. Mr. Mars 
is waiting impatiently for his Waco Ten, now on order. 


Santa Ana, Cal. 
By Jack Colvin 


The Santa Ana Air Club recently celebrated its first yey 
of existence with a membership list of about eighty DeTSons 
The list is made up of young and old from all walks of Ii 
but all with an interest in aviation. 

The club has staged some very successful meets and recently 
put on a model contest in which both seale and fiving modes 
contended for the three silver cups and merchandise prizes 
which the Club offered. Members are looking forward nor 
to the completion of a club house. The club has a librar 
consisting of about $60 worth of technical books and ther 
is $200 in the treasury. The purpose of the Club is to pm 
mote aviation and we are out to put Santa Ana on the az 
map. 
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Captive Balloon as Target 


A captive balloon was inflated and placed northwest of tie 
Airship Hangar, Langley Field, Va., at 1500 ft. altitude x 
a target for pursuit training in the attack of an observation 
balloon. This aerial gunnery was held by the students 
the Air Corps Tactical School, and thirteen pursuit plana 
including SE-5’s, AT-4’s and P-1’s were used in this attack 
After a few minutes maneuvering over the balloon, the ral 
attack was started and the balloon was shot down by th 
third passing plane. 


Air Maneuvers at Kelly Field 


Dwight F. Davis, Secretary of War, arrived at Kelly Fidé 
on May 16 in a Fokker transport, which he boarded at Au 
tin, Tex. He was met at Kelly Field by an escott ¢ 
fourteen planes. Among those who welcomed him wer f 
Trubee Davison, Assistant Secretary of War for Avisto, 
Major Gen. Ernest Hinds, commanding the maneuvers, # 
Major Gen. Mason M. Patrick, Chief of the Air Corps 

Austin, capital of the imaginary country which was ‘t 
war” with an imaginary nation, whose capital city was $# 
Antonio, was attacked from the air May 16 by six bomber 
ment planes from Brooks Field, which dropped hypothe 
bombs on the capitol grounds and a railway bridge near & 
city. The planes left their station at 8 p.m. and retume 
two hours later. They were in radio communication ¥* 
the commanders of the Blue Army, which was defending S# 
Antonio and the country to the south. ' 

The night bombardment was the principal feature of # 
first day of the battle between the Blues and the Reds, ™ 
were encamped on the Cibolo River, twenty mile: north “ 
San Antonio. The blue air brigade, in command of Br 
Gen. James E. Fechet, had all its branches working. * 
5:31 am, the first pursuit group, numbering twentyit 
planes, flew to the enemy airdrome at New Braunfels. ™ 
imaginary enemy pursuit planes were sighted on the grou 
in front of the hangars by the Blue pilots, and they ¥* 
destroyed with 17 Ib. bombs. Anti-aircraft fire brought é™ 
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’Round-the-World Flight Planes 
Were Equipped with BeldenWire 


ELDEN low tension wiring throughout, 

completely shielded for radio, was used in 
the Standard Douglas Cruisers made famous by 
the "Round-the- World Flight of the U.S. Army. 
Again Belden quality stood the test and thor- 
oughly justified its selection for this important 
service. Write for data about Belden wire and 
cable—proved for Airplane service. 


Belden Manufacturing Co. “¢.2S./sienAv- 


Quads Belden Airplane 

neers —— pe 
<2. airplane 
 —, shielded 


. or unshielded — or other 
Hi wiring problems. 
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WATER IS THE PEOPLE’S SUMMER 
PLAYGROUND. EQUIP YOUR 
PLANE WITH EDO METAL FLOATS 
AND MAKE EVERY PLAYGROUND 
YOUR LANDING FIELD. OVER- 
WATER FLYING HAS A LURE ALL 
ITS OWN AND PAYS WELL. WRITE 
FOR PAMPHLET. 


— 
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Waco-9 owned and operated by the New 
England Aircraft Co., equipped with 
duralumin floats manufactured by 


Epo AurcraFT Corp. 
College Point, Long Island, N. Y. 
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PROTECT 


your plane by using 
the best covering 
avatlable— 


B E sure that the covering you choose 

for your plane possesses the best 
raw materials obtainable and the highest 
degree of workmanship. ~Dartmouth-Tex 
Aero Cloth has both of these qualities. 
Compare a sample of Dartmouth-Tex with 
any other covering and you cannot help 
but be convinced of its certain superiority. 


Dartmouth-Tex is a grade A, mercer- 
ized cotton, full count fabric, 36 in- 
ches wide, for 


WINGS 
TAIL SURFACES 
FUSELAGE COVERINGS 


It is guaranteed to meet the most rigid 
government specifications, and can be ob- 
tained on convenient rolls, which insures 
against creasing and wrinkling. It is not 
a processed fabric, although it can be 
supplied in processed form if desired. 
Durable tapes of all kinds—surface tapes, 
pinks, (scallops)—in any size required are 
ready for immediate delivery in all quan- 
tities. 


Write for samples and quotations. 


Sole Distributor 


W. HARRIS THURSTON 


THURSTON CUTTING CORPORATION 
116-118 FRANKLIN STREET 
NEW YORK CITY 


ZARTMOUAAS 


Applied For 
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one Blue plane. 


tion, and one bombing plane was lost. 

The combined ground and air maneuvers came 
on May 19, the victory going to the Blue Army, 
cessfully defended San 
forces from the north. Officers of both ground and 
expressed entire satisfaction at the success of the 1 


Cnanges in Station of Air Corps Personne! 


The coming Summer will see many changes i 
Army Air Corps personnel, this being oceasio 
dehnite steps taken to carry into effect the first 
the five year expansion program of the Army An 
bodic he Air Cc Act approved July 2, 1921 

rhe establishment of an additional Primary Fl 


Mareh Field, Riverside, Cal., has made it 


effect a change of scenery for nine Squadrons and 
sections. Orders have already been issued by 
partme for the movement of the 11th Bombaré¢ 
ron trom Langley Field to Mareh Field. This 
will ss om Norfolk, Va., on transport leaving M 
Other organizations slated to go to Mareh Field ; 
the middle of June are: 
95th Pursuit Squadron from Selfridge Field, Mt. (€ 
70th Service Squadron ” Kelly Field, San Anto1 
44th Observa S “5 Post Field, Fort Sill, O 
23rd Photo Section as Post Field, Fort Sill, 0 
47th § Squad: Brooks Field, San Ant 


It is expected that the 95th Pursuit Squadron a1 
Observ: tion Squadron will be made inactive shor 
arrival at March Field and become the 53rd Scho: 
and ~ Nance 13th Pursuit Group. 

The 15th Observation Squadron, stationed at Cha: 
Rantoul, Ill., for a number of years, will proceed 
Field for station on or about June 20th. It is exp 
this organization will be made inactive shortly aft 
at its new station and become the 48th School Squ 

The 99th Observation Squadron from Bolling Fi 
is scheduled to go to Kelly Field, Tex., on or about 


The 88th Observation Squadron, stationed at Wrig 


Fairfield, Ohio, left for Brooks Field Tex., its 
on May 4. 

Brooks Field will be the new home of the 50th 0! 
Squadron and the 20th Photo Section from Lang 
Va., on or about June 22. It is contemplated 
50th Observation Squadron on inactive status, the 


thereof to be assigned to the 52nd School Squadro: 





Bombardment and attack groups 
and machine-gunned Red troops, near Fredericksbu 


Antonio from the advance: 


The enlisted men of the various organizations lis’ 


will proceed to the stations specified in their authori 
and ratings. 


Army Air Orders 


First Lients. John Y. York. jr., Washington and Henry G 
Chenute Field, to Cambridge, Mass., to take course in the Grad 
of Business Admin., Harvard University 

Sec. Lieut. Gerald Pomeroy Young, Air Corps Res., Dayt 
active duty Edgewood, Md., reverting to inactive status June 
Birnie L. Brunson, Air Corps (Fin. Dept.), 2: 
relieved from detail in Air Corps, and will r 
Sight Corps Area, at the foregoing station. 

See. Lieut. William W. O'Connor, Air Corps (Inf.) relieved 
2nd Div., Fort Sam Houston, and will report t 






of n 
Sec. Lieut. Benjamin W. Chidlaw promoted to rank of first 
The fellowing officers of the Air Corps are relieved fror 
and duty at the place specified and are assigned to duty at M 


proceed to Brooks Field and report for temporary 
pursuing a special course of instruction. They 

later than Sept. 15 for duty at March Field: 
First Lieut. John S. Gullet, See. Lieut. George L. 
First Lieut. Frederick Von H. Kimble, Selfridge Fieid: First Li 
Hornsby, Maxwell Field: First Lieut. Paul L. 
Yatrick W. Timberlake, Dixon M. Allison, Wallace S. Daws 
Field: First Lieut. Earl S. Hoag, office Chief Air Corps. ‘ 
First Lient. Charles McK. Robinson, Sec. Lieuts. 
Edgar T. Noyes, Earl W. Barnes, Fort Crockett: 
McCullongh. Sec. Lieut. Walter C. White, 
Tames M. Bevans, Sec. Lieut. 
Hewins, jr. and John H. eee Aberdeen, Md.: 
George F. Henry. Crissy Field. 


They will 
purpose of 


First Lieut 


Tames 


Capt. Byrne ‘ 
Murray, Bo! 


Williams, * 


Hoyt S. V 


Mitchel Field: F 


Ralph E. Fisher, Fort Riley: “ 


The following officers of the Air Corps are ~~ from assic 


duty at the place specified, and will proceed to Brooks Field: Fir 


Robert D. Knapp, Oscar L. Rogers, Sec. Lieuts. Joseph C. A 

Qiaire Stroh and Arthur J. Lehman, Maxwell Field; First Lie 
E. Waller. Middletown: First Lieut. Edmund C. Langmead, ‘ 
Ilarvey R. Ogden, Fort Sam Houston; First Lieut. Donald 
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TO MAKE AMERICA 
FIRST IN THE AIR 





IS THE PURPOSE OF THE 


National Aeronautic Association 


In this effort it merits and invites 
YOUR cooperation and support 


Regular Membership $5.00 per Year 


NATIONAL HEADQUARTERS 
1623 H Street, N.W., Washington, D. C. 








so KEEFE AVE., 


STANDARD EQUIPMENT FOR 
RYAN MONOPLANES 


carried in stock for immediate delivery 


HAMILTON AERO MFG. CO. 


MILWAUKEE, WIS 





i 





Acetate 
Nitrate 


PERRY-AUSTEN 
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DOPES  Pigmentea 


PERRY-AUSTEN 


CLEAR ACETATE DOPE 
The Lasting Undercoat 





The Best Finish pnnenceatr Clear Acetate 
Uppercoats—Our Pigmented Dopes 





Perry-Austen Mfg. Co., Staten Island, N. Y. 


Contractors to United States Government 
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(F. A.), Sec. Lieuts. Albert F. Glenn, Thomas J. Holmes, Mitchel Field; 
Sec. Lieuts. James W. Spry, Robert W. Harper, William E. Baker (Inf.), 
John F. Guillett, Fort Crockett: Sec. Lieuts. James R. Hawkins, Alva L. 
Harvey, Elmer J. Rogers, jr., Bernard A. Bridget, John T. Sprague, 
Langley Field; Sec. Lieuts. Lawrence C. Elliott, Clifford P. Bradley, 
Charles H. Deerwester, Selfridge Field; Sec. Lieut. Glenn L. Davasher, 
Fort Sill; Sec. Lieut. Walter C. Bryte, jr., Crissy Field; Sec. Lieuts. 
Russell E. Randall, Harvey F. Dyer, Fort Riley; Sec. Lieut. Francis E. 
Cheatle, Wright Field; Sec. Lieut. Signa A. Gilkey, Chanute Field 

The following officers of the Air Corps are relieved from assignment 
and duty at the place specified after his name, and wi!! proceed to 
Kelly Field: First Lieut. Arttur Thomas and Sec. Lieut. Otro P. Weyland, 
Fort Sam Houston; First Lieut. Donald G. Stitt, Fort Sill; First Lieuts 
Floyd A. Lundell, Ralph F. Stearley (Cav.), Fort Crockett; First Lieut 


Jasper K. McDuffe, Mitchel Field; First Lieut. Frank L. Cook, Middle 
town; First Lieuts. Harold A. Moore, John R. Glascock, Crissy Field 
First Lieut. Arthur G. Liggett, Sec. Lieuts. Carl J. Crane, Leonard H 
Rodieck, Lee Gehlbach and Clarence S. Irvine, Selfridge Field; First 
Lieuts. Harry F. Colliver, Thad. V. Foster, Sec. Lieuts. Thomas L. Lowe 
and Elmer T. Rundquist, Langley Field; First Lieut. Alfred L. Jewett, 
Fort Riley; First Lieut. Clarence P. Talbot, Wright Field; Sec. Lieut 


William D. Old, Maxwell Field. 

First Lieut. Gervais W. Trichel, Air Corps (Coast Art. Corps), relieved 
from duty with 2nd Div., detail with Air Corps, and station at Fort Sam 
Houston, and is assigned to 61st Coast Art., Fort Monroe 

First Lieut. Edward L. Fernsten, Air Corps, Brooks Field, to Fort Sam 
Houston. 

Sec. Lieut Donald Dunford, Air Corps (Inf.) relieved from detail in 
the Air Corps, from duty with 2nd Div. and station at Fort Sam Honston 
He is assigned to 17th Inf., Fort Omaha. 

Major Shepler W. Fitz Gerald, Washington, to Brooks Fiel 

Sec. Lieut. Robert R. Martin, Air Corps (Inf.) is relieve i from duty 
with 2nd Div., detail in Air Corps and station at Fort Sam Howustor He 
is assigned to the 17th Inf., Fort Des Moines 

Sec. Lieut. Henry L. Hughes, Air Corps, 
Houston. 

First. Lieut. Courtland M. Brown, Air Corps, is assigned to duty at 
Brooks Field upon completion of his present tour of foreign service 

Lieut. Col. Ira F. Fravel, Air Corps, Washington Barracks, D.C., to 
Middletown. 

Capt. John T. Murray. Air Corps (Inf.) is relieved from detail in Air 
Corps He is relieved from present assignment at Fort Sam Houston and 
is assiened to the Inf., 2nd Div., that stat*.-n 

First Lieut. John F. Pehike, Air Corps (Inf.) 
in Air Corps, from duty with 2nd Div, and station at Fort Sam Houston, 
and is assigned to the 25th Inf.. with station at Donglas, Ariz 

First Lieut. Russell C. Winchester, Air Corps (Cav.) is relieved from 
detail in Air Corps, duty with 2rd Div., and station at Fort Sam Houston 
He is assigned to the 3rd Cav., with station at Fort Ethan Allen 

See. Lient. Daiies 7. Oyster, Air Corps (Field Art.) is relieved from 
detail in Air Corps, from duty with 2nd Div., and.from station at Fort 


Kelly Field, to Fort Sam 


is relieved f-om detail 


Sam Fonston. and is essigred to 18th Field Art., Fort Sill 

Capt. Richard B. Wills, Air Corps (Field Art.) is relieved from detail 
with Air Corns end frem present duties at Fort Sam Houston, and is 
assicned to the Field Art., 2nd Div. at that station 





Capt. John W 





—— 
— 


Thompson, Air Corps (Inf.) is relieved from detaij ; 
Air Corps and from present duties at Fort Sam Houston, and assi - 
to the Inf. of 2nd Div., at that station. — 

Capt. Ralph L. Love, Air Corps (Inf.) is relieved from ¢e; .j] in Air 
Corps and from present duties at Fort Sam Houston and is signed 
Inf. of 2nd Div., at that station. . bd 

Capt. James P. Lyon, Air Corps (Inf.) is relieved from deta . the Air 
Corps and from duty with 2nd Div. at Fort Sam Houston. He s assigned 
to the 24 Inf., with station at Fort Benning. 

First Lieut. Roy P. Huff, Air Corps (Field Art.) is relieved 7m detai] 
in Air Corps and from present duties at Fort Sam Houston. H S a8signed 
to» the Field Art., 2nd Div., at that station. 

Sec. Lieut. Ransum G. Amlong, Air Corps (Quarter. Corps) .; relieved 
from detail in Air Corps and from assignment and station. Br oks Field 
He is assigned to the Normoyle quart. int. dep., Camp Normoy ; 

First Lieut. Addison Garland Person, Air Corps Res., Was igton, to 
active duty Selfridge Field, reverting to inactive status June ), . 

First Lieut. Harold A. Willis Air Corps (Ord Dept.) is relieved from 
detail in Air Corps and from duty with 2nd Div., Fort Sam Honston. He 
will proceed to La Carne, Ohio, and report to com. off., Erie ord. res, dep 
for temp. duty Upon completion of temp. duty, he will proceed to 
Savanna, Ill., and report to com. off. ord. res. dep. for duty 
Navy Air Orders 

Lieut. Guy D. Townsend det. Nav. Aircf. Fact., Navy Yard, Phila to 
VT Squad. 1, Aircf. Squad., Sctg. Fleet. ‘ 

Capt. John D. Manchester det. Bu. M. & S., to Nav. Air Sta., San 
Diego SHRDLU CMFWYP VBGKO! cCMFWy 

Lieut. (jg) Winfred P. Dana det. VS Squad. 1, Aircf. Squad. See 
Fleet, to VT Squad. 1, Sctg. Fleet. F 

Lieut. (jg) Clifton A. Young det. VT Squad. 1, Aircf. Squad., Sete 
Fleet, to VS Squad. 1, Aircf Squad., Sctg. Fleet. 

Comdr. George S. Rentz det. USS Wright to Nav. Air Sta., Pensacola 
. Lieut. (jg) Earl M. Criger det. USS Memphis, to Nav. Air Sta.. Leke 
iurst 

Lieut. Comdr. Harry R. Boguseh det. Nav. Air Sta., Pensacola, to Nar 
Air Sta., San Diego 

Lieut. Lester T. Hundt det. Bu. Aero., to Obs. Plane Squad. 6, Airc? 
Squad., Sctg. Fleet. 

Lieut. John Stanley det. Nav. Air Sta., Nav. Oper. Base. Hampton 
Roads, to USS New York. 

Lieut. (jz) James B. Voit det. VJ Squad. 2, Aircf, Squad., Sct. Fleet, t 
Nav. Air Sta., Pensacola 

Ens. Frederick N. Kivette det. USS Idaho, to temp. duty Nav. Air Sts. 
Pensacola 

Lieut. Raymond Tyler det. USS Los Angeles, to Nav. Air Sta.. Lake 
hurst 

Ens. Aubrey G. Lanston det USS Texas, to temp. duty Nav. Air Sts. 
Pensacola 

Ens. Robert W. Larson cet. USS Rochester, to temp. duty Nav. Air Sta. 
Pensacola 

Lieut. Eugene F. Burkett det. Nav. Air Sta., Pensacola. to Hydre 
eraphic Off., Navy Dept y 








PRIVATE OPERATORS made the dis- 
covery that airplanes engineered to meet the 
exacting requirements of the POST OFFICE 
DEP’T. were more economical to keep up 
and operate than many so called, “Commercial 


Ships.” 


Considering that the initial cost was no higher, 
it was well worth their time investigating the 


superiority of RYAN M-1. 








Ryan M-1 Mait PLangs Overs San Dieco, Cau 





RYAN AIRLINES — SAN DIEGO. 











NITRATE DOPE 


IMMEDIATE 
SHIPMENT 


NEW 
PRODUCTION 


Contractors to U.S. Army and Navy 


VAN SCHAACK BROS. CHEMICAL WORKS 
3358 AVONDALE AVE. . 


CHICAGO, ILL. 











Are Equipped With Our 
SHOCK ABSORBER CORD 





Pioneers in the Manufacture of Elastic Cord for 
Shock Absorbers in this Country. 


Principle Producers of Cord for Canadian and 
U. S. Governments during the World War. 


Fully Equipped for the Largest Requirements or 
Any Experimental Tests. 





MODERN MILITARY AND COMMERCIAL PLANES 





J. W. WOOD ELASTIC WEB 
STOUGHTON, MASS., U.S.A. 





New York Offce—45 E. 17th St.; Canada—32 St. Peter St., Montreal 
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ANZANI ENGINES 





OR 1027-1928 the air- 

eraft anufacturer must 
sell the ’ublic safety and 
economy °f operetion. 
Low lan ling speeds and 
quick tase offs are vitally 
essential r the sport plane 
and these requirements 


mean a | ghtweight efficient 
aeroplane 

While the modern aircooled 
radial engine may cost in- 
itially a little more than 
antiquated watercooled war 
surplus motors, the manu- 
facturer has the satisfaction 
of giving his customer the 
ultimate motor. 














for the popular 3-place sport ships, the Anzani 80 H.P. weighs 
approximately 200 pounds less than the OX5 and permits a saving 
ff about 250 pounds in the construction of the ship itself, not 
eounting the additional weight of fuel and water necessary for 
the watercooled motor. This tremendous saving in weight with 
a difference of but ten horsepower makes a much safer aeroplane 
and saves most of the added cost of the superior engine. 


A properly designed 2-place plane with the 3-cylinder 35 H.P. 
Anzani will climh ahout 600 feet per minute and have a high 
cruising speed of 85 M.P.H. 

Purchasers of aircraft will do well to investigate these points 
and insist that the manufacturer furnish them with the engine 
of today and tomorrow—not yesterday. 

In considering aircooled radial ‘engines, remember that Anzani 
is the originaJ—-19 years of experience; and that today French, 
English, Italian, German, Russian, Austrian, and American man- 
ufactnrers use it.—It is the ULTIMATE ENGINE. INSIST ON 
ANZANT 


H. L. BROWNBACK 


Norristown, Pa. 
























At Your Service 


Aero Supply Mfg. Co., 


Inc. 





Manufacturers and Distributors 


of 


Airplane Accessories 
and Supplies 





Call on us for anything. We will help you. 





College Point, Long Island, New York. 
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Flying Gear 
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A complete line of air-wear for pilot and 
passenger in any climate and every season. 


Stores in all principal cities. 


Mf fiebig rites 


105 Nassau Street, New York 





DOPE 


THE MOS™ 2CONOMICAL SCHEME 
YET PRODUCED. 


TI- TWO 


REGISTERED TRADE MARK 
MADE BY 


TITANINE, Inc. 
UNION, UNION COUNTY, N. J. 


Contractors to U. S. Government 
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Seamless Steel Tubing 
ROUND, STREAMLINE, ETC. 


Furnished to Specifications in 


STRAIGHT CARBON 
NICKEL STEEL 
CHROME MOLYBDENUM 


Specialists in Aircraft Tubing—-Manufactureres for 26 Years. 


SUMMERILL TUBING COMPANY 
RIDGEPORT, MONTG. CO. (Philadelphia District) PA. 


a 

















BARGAINS 
ONEE Bi TEE, 6s enies ctrvinncnrnncsnies $.15 
ic cise ctnenintkbieniphhsamne 3.50 
DORM oc cdsincninninsdssoeeseunanndas 6.00 
I Me nian cscnsscisindecnissnes 5 00 
Magneto Cables per set -------+-+++++++++: 6.00 
ile MEET oa ape nnnnen<eneseovarenness 1.00 
Before buying get our quotations. 
Also turnbuckles, OX-5 and C-6 parts, JN4D parts 
and supplies. 


IRELAND AIRCRAFT, INC. 
Garden City, Long Island 
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PUBLISHER’S NEWS LitTTER 


When these lines are read the greatest flight 
in the history of aeronautics will have been dis- 
cussed from so many foints of view that anything 
written so soon after its successfu. completion may 
appear old. Those whose lives are devoted to avi- 
ation, will discuss the flight in a different way 
from the public. Lindbergh wil be credited by 
them with even more nerve than the great admiring 
throngs who admire grit and stamina in whatever 
field it is shown. It is safe to say that those who 
have closely followed aviation have had serious 
misgivings as to the physical endurance required 
to pilot a plane for over thirty hours. The well- 
known effect of the droning of the engine as a 
sleep producer was expected to be one of the most 
difficult prob!ems for Lindbergh to surmount. No 
records available show any such length of time of 
piloting by any other aviator. Even if he over- 
came the sleep element the continuous strain of 
handling the controls, watching his instruments and 
maps and taking food were thought to be a strain 
that would be too great, except for a superman. 
This the young pilot has proved himself to be and 
to him is rightfully coming the homage of the 


world. 
* * * & 


The New York-Paris flight has probably gone 
far towards the settlement of the controversy re- 
garding flying by instruments as compared with 
placing greater reliance on the skill of the rilot. 
When a plane can be flown from en enc'osed 
cockpit through darkness, fog, rain and over wa- 
ter, with practically the entire gu'dance from the 
instrument board, a new chapter has b-en written 
in aercnautical history. Heretofore, on long dis- 
tance oversea flights, much stress has been placed 
on the necessity of having ships along the route 
for direction finding as well as for protection. It 
has also been assumed generally that long hovs 
from continent to continent would recure evpert 
navigators. Probably not the least significant of 
the results of Lindbergh’s flicht will be to demon- 
strate that the new 2eronautic?!] in-trvments are 
sufficient for long distance flying. This, alone, 
from the standpoint of the procress of the art, is 
a notable edvance, for it has convinced the public, 
as no other demonstration could, of the great pro- 
gress made in flying control, and how little air nav- 
igation of the future will have to rely on the older 
forms of navigational aids. Little mo-e need be said 
concerning the advance in design in engine reliabili- 
ty, in quality of fuel and cther evidences ef -in- 
creased range and dependabilitv. Thev are all too 
obvious and the manufacturers who contributed to 
the success of the venture have already been over- 
whelmed with deserved congratulatory messages. 
The world is now more convinced than ever be- 
fore that the United States can build aircraft of 


great airworthiness, engines that wil! function as 


long as fuel lasts and fuel that has as good qualit 
“to the last drop” as at the beginnings of tk: 
flights. 


%~ + + ~ 


But the outstanding advantage of the fight i 
the effect of such effcrts on :n‘ernational gocd-w'll. 
We have menti-ned this recently in connection wi' 
the Four-Continent tour of Colonel de Pinedo an: 
the Pan-American Flight. Italy has gained grea 
prestige from the unparalleled achievements o 
Co onel de Pinedo in all the ccuntries cf the world 
that he has visited. In South America, the vicii 
of Major Dargue has created a sentiment that wil! 
make for cordial relations as no other visit could. 
The visits of diplomats on’y reach officiel circles. 
but the arrival of aircraft avperls to the imagina- 
tion cf all the people. And it is this preat en- 
thusiasm that has been aroused in al parts of the 
world, over the exploit of the hero‘c lonely twen- 
ty-five year «ld commercial rilct that will brivg 
to the attention of all rovernments the value to 
nations of this new form of accomplishment. Fa- 
bulous sums are being mentioned in ccmection with 
the rewards to Lindbergh from the flight. This 
will be insignificant compared to the value cf his 
success to the prestige of the American people. No 
visit of a fleet, no international sporting event nor 
even the honor accorded to royalty, as they tra- 
vel cn missions of international friendship, can 
compare with the worldwide acclamation that is 
being given to this modest commercial pilot from 
the Mississippi Valley. 

* 8 & & 


Commercial pilots will also have a feeling cf 
elation over the successful cross-country and over- 
sea flight from San Diego to Paris. Practically 
a'l previous epoch making flights with the possible 
exception of Sir Alan Cobham’s, have been made 
with governmental aid and cooperation. The pi- 
lots have been service trained and the services 
have rightfully taken the reflected credit. But in 
the case of J_indbergh we have a pilot who, while 
trained by the Army Air Corps and a member of 
the reserves, has gained his practical cross-country 
experience as a pilot over a contract air mai! 
route. This class of flying will probably be the 
real training field for the cross country flier of the 
future. Even the government pilots on the Air 
Mail routes do not receive experience of as grea! 
value as the pilots of the contract air mail routes. 
for here, not only are regularity and dependability 
required but it is of the utmost importance tha! 
the equipment be conserved. Lindbergh received 
exactly the sort of training that should have 
brought him success and. every commercial pi'ot in 
the United States will be glad that one of his 
group was able to become one of the world’s 
greatest pathfinders. 
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ILLINUIS  PalkWaukee Airport & Service Station. Die 
tributors of new Swallow A The Field with New 
Equipment. Chicago’s new and most modern airport, four-way 
field, 2200 X 1200 ft., hangars, shops and supplies. Board and 

field. Located on Milwaukee Ave. at Palatine Road, 








OALIFORNIA 


THE RYAN SCHOOL OF AVIATION 
0. B. STAR ROUTE SAN DIEGO 
[deal fying weather all Seasons. Very best of planes and instruc 
tore. Opportunity to study latest planes and construction. 
A few reeommended students will be given employmer’ in eur 
shops, while learning to fly. 








LEARN TO FLY ON NEW 1927 SWALLOW PLANES 
Complete fying and ground course. 
Direct agents and distributors—Swallow Airplanes—for Iowa 
and Minnesota. 


DAVENPORT AIRPORT, INC., DAVENPORT, IOWA. 








a 





crioUuT , 

00M ENGLAND AIRCRAFT CO., INC. New Engiand’s 

largest, most complete airdrome, of 96 acres. Commercial fiy- 

ing service. Complete flying instruction. Intercity passenger 

and light express service by appointment. Advertising, photo 

graphy. Our rates are reasonable and we make commercial 
pilots. Waco 9 distributors for New England. 

805 MAIN 8T., HARTFORD, CONN. 


KANSAS 

ALLISON AIRPLANE CO. Winter Flying Instruction. 
Special rate §100. Room and board $8 a week. Modern planes 
enly used Commercial and sport planes at attractive 
prices. Our factory gives training in airplane construction 


Sore nT 60 cea ae Sam mee end 
save mouey LAWRENCE KANSAS 
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NEW HAVEN Specialists in Seaplane Flying. 
AIR TERMINAL, Inc. P. O. Box 919 New Haven, Conn. 


Send for particulars of our Seaplane Flying School. We have 
the best facilities, newest equipment and competent instructors. 


Distributors of Hess Airplanes & Hess-Edo Equipped Seaplanes. 


MARYLAND Logan Frio. 
CHESAPEAKE AIRCRAFT COMPANY, Headquarters Ar- 
mory, Baltimore. Passenger and express service. Acria} photo 
graphy and ad Flying school $250. for course. No 
bond for solo. Agente for TRAVEL AIR Planes, Maryland, 
Virginia & District of Columbia. Phone Vernon 8760. 








FLORIDA 


McMULLEN AVIATION SCHOOL 


Modern Equipment — Expert Instructors — Large Field 





MASSACHUSETTS SOHOOL OF FLYING 
BOSTON AIRPORT CORPORATION 
Thorough Flying Instruction—on new modern, steel 
planes. Flying from Boston Airport. Regular 
Guard and U. 8. Air mail atmosphere. (Terminus for Colenial 
Air 











WALTERS FLYING SERVICE 
BOISE, IDAHO 
OCoMPLETE FLYING INSTRUCTIONS AND GRouND COURSE 
Learn to Fly at High Altitude—then you can fly any place 





-“ h H45-144 Fla. Airlines, Inc.) We are distributors for Travel airplanes 
P. 0. Box 4272 Phone a for New England. P. 0. Box 126, EAST BOSTON, MASS. 
IDAHO MICHIGAN 


NILES AIRWAYS SCHOOL OF AVIATION 
Michigan distributors for the Eaglerock. Learn to 
1927 production ships. No bond required for solo 
Fly an Eaglerock—It means safety and performance with 
economy. Let us demonstrate—Write or wire 


NILES AIRWAYS NILES, MICHIGAN 


fly on 





ILLINOIS Only 50 miles west of Ohicago 
EAGLE AIRPORT SCHOOL OF AVIATION. 
Herman J. Neubauer, M.D. 
Hinckley, Ill. 


Learn to Fly at our uptodate school at very reasonable prices. 
Complete ground and air course. Come any time. Ideal accommo 
dations for students. Expert instructers. Write for infermation 











MIOHIGAN LEARN TO BUILD AIRPLANES 
OVERCASH’ER AVIATION SCHUOL 


8 Arcadia Building, $513 Woodward, Detroit, Michigan. 
Please forward imformation on practical commercial aviation 


courses. Ee ne eer ee re ere eT cece 





ILLINOIS 


MID-WEST AIRWAYS CORPORATION 
MONMOUTH, ILLINOIS. 





and good airplanes. Distributors for the new Waco airplane. 





Complete flying instruction and ground course. Large safe field - 














CHICAGO AERONAUTICAL SERVICE 





See I NCORPORAC ET 


planes. 
608 South Dearborn St., Chicago, Ill. 


a 
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COMPLETE FLYING COURSE, 15 HOURS, $200. 
All training on Eaglerock Airplanes 


BENNETT EAGLEROCK SALES COMPANY 
228 West 12TH Sreest, Kansas City, Mo. 








planes and 
Write for 
free boeklet. 


MISSOURI 
BRIDGETON AIRCRAFT CORPORATION 
St. Lovis FLYING FIELD ANGLUM, Missovei 
Thorough flying instructions by the hour or complete course. 
Ground and air work given by competent instructors. Only new 
planes used. A personal interest taken in each student. 
DISTRIBUTORS OF AUZXANDR® EAGLEROCKS 











ILLINOIS 
HEATH AIRPLANE COMPANY, Inc. 
Oldes* aeronautic establishment in U. 8. 
Airplane Supplies Flying School 
2856 Broadway Chicage 


“The School of Superior Training’—Kansas City Flying School 
—New 1927 ships—Master Instructors—10 hour course com- 
plete $150; 15 hour course complete $200. Both courses in- 
clude Solo—Cross Country—Spins and emergency Landings. 
Advance Course in Stunt Work $250. We qualify you for 
Government License. Our Graduates CAN FLY. No classes— 
All individual instruction. Write for FREE outline of our 
courses. 206 Admiral Blvd., Kansas City, Missouri. 











ILLINOIS. YACKEY’S CHECKERBOARD FLYING FIELD. 
Operated by Y Atreoraft Oc., one of the oldest fying 
thoele in the U. 8. Yackey Aircraft Oo. is conducted by 
Men who have made a success in all branches of flying before 
the war —- — in the war and after the war — — U. 8. Army, 
. 8 Air Mail and Civilian. You can oly poe Gon one who 
ows. You only know from experience. e have proven our 
ability. Yackuy Armcrsrr OoMPaNy, Forest Park, Illinois. 





MISSOURI 


MUNICIPAL FLYING FIELD. Rates $15.00 p hour 
Come when you can and stay as long as you like. 
few students to work out part of tuition. No extra charge for 
oil or gas. Beard and room $8.00 per week. All 
ie personal and no charge for ground school or learning te taxi. 
Write LEE R. BRIGGS, Mempuis, Mo., for further particulars. 














ILLINO/S Campbell De Schepper Airplane Co., Inc. 

Best equipped commercial field in the middle west. 24 hour 
‘ervice with night flying equipment and used by N. A. T. mail 
line Chicago to Dallas. A limited number of students accepted 
for training at reasonable rates. We invite cross country pilots 
to make ose of our facilities. 

Mail addrese 515-18 St., MoLineg, ILLINOIS. 















MISSOURI 


NICHOLAS-BEASLEY AIRPLANE CO. Oomplete flying in- 
structions, by hour or by complete course, primar,, cross country, 
advance training, solo. New sbips and new motors. Instructors 
who take an interest in you. No req on selo flight. 
Write for full particulars. MARSHALL, MISSOURI. 
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MISSOURI A job for those who want to learn to fly. We 

can arrange employment for 15 young men in an aircraft fac 

tory in Kansas City which will pay enough for room and board 
while you are taking your flying course. If you make good in 
the factory, permanent employment awaits you. 10 hour 
. course $200., and 15 hour course $250. 


Porterfield Flying School, 2330 Harrison St., Kansas City, Mo. 











MONTANA - - - IDAHO - - - WYOMING 
Montana Air Service Company, Inc. WACO DEALERS 
Flying classes at Dillon, Moutana, Missoula, Montana, and 
Torrington, Wyoming. Learn to fly in the altitude where you 
expect to continue flying. Experienced instructors, in fiying, 
and mechanics. DILLON, MONTANA. 








NEBRASEA 

LEARN TO FLY at the LEXINGTON SCHOOL of AVIATION 
LEXINGTON, NEBRASKA 

Complete flying course $175.00 or $20.00 per hour, no charge 

for ground school. Taxi service 20c per mile any where, any 

time. We fly new planes only. Distributors for Swallow air- 

planes.—G. R. Morton, President 











NEW JERSEY MURCHIO FLYING SERVICE 
Complete flying instructions at $20.00 per hour or complete 
course. All instructions on Brand New Air King Planes. 
Instruction on your own Air King plane at $5.00 per hour. 
Thomas A. Murchio, Hamburg Turnpike, Paterson, N. J. 
New Jersey Distributors of Air King Airplanes. 











NEW YORE 


CURTISS FLYING SERVICE INC., GARDEN CITY, N. Y. 

In 1926, this company flew more than 175,000 miles, carried 

8800 passengers, and taught 95 students to fily—all without 

accident or injury to anyone. Equipment and personnel al 

ready licensed under new Department of Commerce regulations. 
Write fer our fying school booklet. 








NEW YORE 
FLYING SCHOOL—UOperated in connection 
with our shops assuring a Libera) Knowledge 
of Design and Construction at no additional 
mse. Oompetent Instructors. Reliable Ma 
ines. Passenger Flights and Cross COeuntry 
Bervice. Write for Details, AERIAL SERVICE 
CORP., HAMMONDSPORT, N. Y 














OHIO 
JOHNSON FLYING SERVICE 
TAYTON OHIO 
GRapDvuaTEs OF OvuR SCHOOL Have «a REAL ADVANTAGE 
" A Plying »c9%e of Distinction. Write for Further Particulare 











OHIO 
INDIAN LAKE AVIATION COMPANY 
RUSSELL’S POINT, OHIO. 
Learn to fly for $125.00 a Indian Lake, Ohio's million dollar 
playground First class at this price, starting Nov. 1. We are 
in our seventh successful season of training and passenger work. 











OHIO 

COMPLETE FLYING COURSE 

We guarantee to teach you to fly. 
All year round school Individual instruction. 
THE EMBRY-RIDDLE COMPANY, WACO DITRIBUTORS 
LUNKEN AIRPORT CINCINNATI, OHIO 














OREGON 
ij HARRIS-RANKIN FLYING SERVICE, INC. 
ti Oldest And Best Equipped Flying School in Northwest. 
. NORTHWEST WACO DISTRIBUTORS 


P.O. Box 4268 AVIATION SUPPLIES PorTLAND, OREGON. 
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PENNSYLVANIA PITTSBURGR 
BETTIS FIELD 
Pittsburg Air Mail Terminal, C.A.M. No. 11. 


20 Minutes from heart of city. 
LOVE!OY FLYING SCHOOL MODERN EQUIPMENT 
Mail address: Box 411, McKeesport, Pa. 
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PITCAIRN AVIATION, INC. 
a 
10-HOUR FLYING OOURSE. 4-way flying field, at 
well, Pa., the largest in the East, in midst of idea/ 
country. All-year-round school. Modern flying equipment, ip. 
cluding Pitcairn Orowings. Reasonable beard and lodging near 
field. No liability bond required. Write for @lustrated booklist. 
LAND TITLE BUILDING, PHILADELPHIA 
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TEXAS Year-round #iy wu 
SAN ANTONIO AVIATION & MOTOR SCHOOL -— 
Expert instruction in flying and mechanics 
Free sleeping quarters at Airdrome 
AIRPLANES, ENGINES, PARTS, SUPPLIES, SHOPS, Han 
GARS, OX5s, Hissos, Liberties. Jennies, Oanucks, Standard 
Large stocks on hand, prompt shipment, best values. 
Office 509 Navarro Street San Antonio, Texas 








INTERNATIONAL FLYING SERVICE 
AN AVIATION SCHOOL 
The most complete flying course in America. Under personal 
supervision of Captain Bill Erwin—World War Ace. Big pay- 
ing jobs await our graduates. 
INTERNATIONAL FLYING SERVICE 
LOVE FIELD DALLAS, TEXAS 











WASHINGTON 
MAMER FLYING SERVICE 
1312 West Broadway Spokane, Washingtos 
All fiying instruction is personally given by Nick Mamer, form 
er army, air mail, and forest patrol pilot. Ten years of flying 
experience. Rates very reasonable. Write. 
Distributere SWALLOW AIRPLANES 











WHEN IN EUROPE TRAVEL BY AIR! 
Imperial Airways, the British Line between London and the 
Continent. Particulars from 


IMPERIAL AIRWAYS, 578 Madisen Ave. Plaza 07% 











OUR card, in this directory, serves to 


keep your flying service continuously 
before the readers of AVIATION at trifling 


cost. 


Write for Rates 
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250 West 57th Street, New York City 
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POWER FUEL PUMP 
PIONEER INSTRUMENT COMPANY 


MAIN OFFICE AND FACTORY BROOKLYN NEW YORK 


WASHINGTON PARIS SAN FRANCISCO 
441 STAR BUILDING @7 BOULEVARD SAINT MICHEL 1S SPEAR STREET 








HARTZELL PROPELLERS ARE RELIABLE 


BUILT ON HONOR — THEY ARE GIVING 
EFFICIENT SERVICE ON ALL CLASSES OF 
MILITARY AND COMMERCIAL.AIRPLANES 


New OX Walnut Propellers for Quick Shipment 


HARTZELL WALNUT PROPELLER CO. 


PIQUA, OHIO 


and Commercial 
Manufacturers 











NICHOLAS-BEAZLEY AIRPLANE CO. 
MARSHALL, MO. 


FOR SALE Used Jennies and Canucks $400.00 to 


$500.00. New Standard J-1’s less mo- 
tors, fuselages uncovered $550.00 5 place Hisso Standards 
$1000.00 to $1250.00. Will accept order and 10 % deposit 
on any of above ships and store free of charge until July 
Ist., 1927. Your deposit money fully covered by insurance. 





WEST VIRGINIA WACO SALES CO. 
Wheeling, West Virginia 


Waco Distributors 


CAPT. JACK ADAMS LLOYD HUGHES 
Sales Mar. Gen. Mgr. 








Air Spec. 10225D 


SEAMLESS STEEL TUBING 


Complete Warehouse Stock 
for Immediate Shipment in any Quantity. 


SERVICE STEEL CO. DETROIT, MICH. 


AIRCRAFT SUPPLIES 


Recent additions to our stock of wide variety and | I 
of standard and utility aircraft materials po | aier Gece pened 
enables us to give you promp* and efficient service. 


Send for Catalogue No. 3. Special quotations on quantity orders. 


MONUMENTAL AIRCRAFT, INC. 
1030 N. Calvert St., Baltimore, Md. 








ARGE STOCK all models Hisso and OX5 motors 
and spare parts—Standard JI planes, wings, and 
spare parts—Instruments, propellers, dope, shock cord, 
wheels, tires and any accessory for the airplane. Our 
material is high grade and priced attractively. 
IMMEDIATE SHIPMENT 
J. L. Schroeder & Co., P.O. Box 380, Houston, Texas 


New 
— LIBERTY MOTORS — 


WITH ALL THE LATEST IMPROVEMENTS. 
Oan SUPPLY From Stock any NEW “Lissety” Parrs Drsirep 
WRITE OR WIRE FOR PRICES. 
JOHNSON MOTOR PRODUCTS, Inc. 
518 West 57 St., New York. 














EXPERT ADVICEON YOUR 
AVIATION INSURANCE PROBLEMS 


Our policies are written to cover your individual insurance needs— 
Fire and Transportation, Public Liability, Property Damage, Personal 
Accident, Employer’s Liability, Accidental Damage, Loss by Theft, 
Passenger Liability, Windstorm Damage and Workmen’s Compensation. 
Our Consultation Service is Free. Let us know your probleme. 


JAMES E. MALLETTE & SON 
TORRINGTON, CONNECTICUT 


LIGHTER-THAN-AIR CRAFT 
METALCLAD AIRSHIPS 
MOORING TOWERS 


AIRCRAFT DEVELOPMENT CORPORATION 
4461 JEFFERSON AVE., W. DETROIT, MICHIGAN 














AMERICA’S FOREMOST 
COMMERCIAL AIRPLANE 


TRAVEL AIR 


Sold in New York. New Jersey and Pennsylvania by 


GEO. A. WIES, INC. 


Hangar 12 Juniper Averue 





Curtiss Field Mineola, New York 








 Mleyrowitz LUXOR GOGCLES 


Are worn by leading American military, naval and commercial 
pilots. Contractors to U. S. Army and Navy 


43 , Established 
a 1875 
! 


520 Fifth Avenue, at 43rd Street, New York City 
Minneapolis St. Paul Detroit London Paris 


Write for Descriptive Circular 
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THE AIRCRAFT SERVICE DIRECTORY | 
| Brings You Into Weekly Contact With 


THE ENTIRE AERONAUTICAL INDUSTRY 
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EVERYTHING FOR THE AIRPLANE 
Send jor Our Catalogue 
4 —=1y — tl SUPPLY for area py ey 


OR WIRE US TOUR RE REQUIREMENTS 
we CRAWFORD AIRPLANE COMPANY 
“Masters of the Air.” 
35@ WASHINGTON BLVD. VENICE, CALIFORNIA 








HASKELITE PLYWOOD 
Only Plywood made to pass strict Grade “A” 
Navy Specifications. 
Can be furnished im any size or thickness. 
HASKELITE MANUFACTURING CORPORATION 
133 W. WASHINGTON ST., CHICAGO, ILL. 
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THE EMBRY-RIDDLE COMPANY, Inc. 


LUNKEN AIRPORT, CINCINNATI, OH10O 
WACO Distributors WACO 


Complete Line of Supplies on Hand 
OX5 Motor Parts Complete Line 


ALL BRANCHES COMMERCIAL AVIATION 
WE GUARANTEE TO TEACH YOU TO FLY 


Ludington Philadelphia Flying Service 
Incorporated 
OPERATORS PHILADELPHIA MUNICIPAL FLYING FIELD 
PASCHAL P. O., PHILADELPHIA, PA. 
Complete Field Facilities. Agents for WACO. 
Modern Flying Instruction Course. “Lizette’” Sport Monoplanes 
AERIAL TAXI SERVICE. PHOTOGRAPHY. ADVERTISING 


CITY OFFICE, ATLANTIC BLDG., PHILADELPHIA, PA. 








PHENIX NITRATE CLEAR DOPE 


at $1.35 per gal. in 50 gal. steel drums. Drums extra at $7.00 
and full refund if returned in 90 days, freight prepaid $1.42 per 
gal. in 50 gal. Wood Barrels. $1.45 per gal. in 30 gal. Wood 
Barrels. $1.60 per gal. in 5 gal. Boxed Cans. 
WooD BARRELS AND CANS INCLUDED AND NOT RETURNABLE 
Immediate shipment f. 0. b. Factory. 
All fresh made from new and high grade materials. 
No war stock or reworked materials. 


Phenix Aircraft Products Co., Williamsville, N. Y. 





Used _ serviceable Jennie Lower Wings, 
covered $30. each. Right upper $40. New Landing 
Gear $35. Good used wheels $5. each. 80 Le Rhone 
motor $50. (less hub). Canuck Elevators (uncovered) 
$5. Rudder $5. Coppertipped toothpick prop. $15. 
Excellent Ford motor with prop and hub $100. 


STORMS AVIATION CO. Asheville, N.C. | 








THE DETROIT AERO MOTORS CO. 


10331 CHARLEVOIX AVE., DETROIT, MICH. 





New OX5 Curtiss motors complete in their original 
cases singles $375.00. 
New 220 Hispano’s singles $300. 
New Y type 35 h.p. Anzani’s $285.00. 








THE UNIVERSITY AERIAL SERVICE COMPANY 

UNIVERSITY AIRPORT, AUSTIN, TEXAS. 
Largest and best equipped commercial field in the Southwest 
Prepared to meet your every need. 

HISSO MOTORS, OX-5 MOTORS, AIRPLANE ACCESSORIES 
Rebuilding and overhauling Hisso motors our specialty. 
WACO DISTRIBUTORS WACO 
(New ships and parts carried in stock at our field 





Year-round school offering complete flying course conducted by | 


THE UNIVERSITY SCHOOL OF AERONAUTICS 








New Aeromarine Model 50 Flying Boats, 4 or 
5 passengers, equipped with improved 180 
h.p. Hisso motors. 


ROBERT LEE 
10 Warren Street, New York City 





New OXX6 pistons $2.25. Map cases $1.25; 


SPECIAL Gosport sets $5.00; 800 x 200 tubes £1.00; E 


Hisso cases, pair $95.00; Newly babbited bearings for Hisso motors 


$22.50 set; Hisso wrist pins 50c; Hisso exhaust stacks pair 
$12.50; Resistal Goggles $2.00; Mahogany and birch plywood 10¢ 
per square foot. Hamilton prop for Hisso $60.00. Many other 
bargains write for list. Everything for Standard, Canuck. T.M, 
D.H. & Jenny planes, Hisso and OX5 motors. All aviation <upplies. 


SOUTHERN AIRWAYS INC. 
210 COLLEGE STREET, SAN ANTONIO, TEXAS 








Daniel Guggenheim School of Aeronautics 


Courses in Aeronautical Engineering and In- 
dustrial Aviation. For particulars apply to the 
Dean of the College of Engineering, 


W. Y¥. University, University Heights, New York, N. Y. 





——_ 





Modernize your Standard LS5, Jenny or Canuck with single bay 


USA27 HIGH LIFT WINGS 


Write for Photo, Specifications, Method of Instailing. 
ALLISON AIRPLANE CO., Lawrence, Kansas 


—— 














KREIDER-REISNER AIRCRAFT CO., INC. 
Waco Distributors 
Berling Booster parts $8.00, sent prepaid for 
cash with order. Battery and Coil Booster to 
take place of hand magneto for starting $6.00. 
HAGERSTOWN MARYLAND 














LIBERTY 
MOTORS and PARTS 


THE VIMALERT COMPANY, LTD. 
807 Garfield Avenue, 
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AIRCRAFT SERVICE DIRECT ORY 
CONTINUED 
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PARAGON PROPELLERS 


BETTER THAN EVER 


Paragon Engineers, Inc. 
Baltimore, Maryland 





—— 





THE MOST COMFORTABLE SAFETY BELT, 


| 1$500 


AppROVED TYPE 


Positive Lock— 
Instant Release 








AIR TRANSPORT EQUIPMENT, INC. 


Carle Place, L. I., N. Y. 











F. G. ERICSON, F. R. Ae. S. 


AEROPLANES 


BOX 831 
BALTIMORE, 
MARYLAND 


ROOM 1656 
GRAYBAR BLDG 
NEW YORK, N. Y. 











_ FLY A TRAVEL-AIR 


When you buy a Travel-Air you get the best. Write or wire for 
lemonstration. No extra charges for instruction. 


$2,785 
L. ENSMINGER, Distributor for Nebraska. 


317 So. Sycamore St., North Platte, Neb. 








USED WACO 9’s 
FOR SALE 


1 OXX6, SPECIAL MOTOR, DUAL CONTROL, $1750.00. 

I OX5, STANDARD MODEL, DUAL CONTROL, $1900.00. 

1T.M. SCOUT, USED 15 HRS., 80 LE RHONE, $550.00. 
All ships now flying — will demonstrate. 


NEW ENGLAND AIRCRAFT COMPANY 


805 MAIN STREET, HARTFORD, CONN. 








We have for immediate delivery, new Liberty motors, Hispano 
parts, spark plugs and forty planes of various types and makes, 


also U8D, U6D, Curtiss and Hisso motors. 


PACO PRODUCTS 


PAYNE EXPORT AND IMPORT CO. 
150 Broadway, New York City 


a 





ne 





Become a member Join the ASPA 


of America’s fast- and wear the 

est growing Air silver wings shown 
Society. here. 
Membership fee $1.00 which. covers the cost of wings. 


The American Society for Promotion of Aviation, Inc. 
522 FIFTH AVENUE .~ NEW YORE CITY 
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AERONAUTIC SAFETY CODE 


A Compendium of the Results of Four Y ears’ 
Study by Leading Engineers, and Government 
and Civilian Experts of the Aircraft Industry 


Sponsored by the U. S. Bureau of Standards and 
Society of Automotive Engineers, and Approved by 
the American Engineering Standards Committee, 


October, 1925. 


The Aeronautic Safety Code covers 


GOOD PRACTICE AND SAFE METHODS 
in the Design, Construction, Testing, Operation and 
Maintenance of Aircraft, Aircraft Engines and 
Accessories, Airdrome and Airway Equipment 


It includes 


SENSIBLE RULES OF THE ROAD AND 
SAFETY PROVISIONS FOR FLYING AND 
GROUND PERSONNEL 


Fifty-two Pages - Well Indexed 


AN ESSENTIAL REFERENCE GUIDE FOR 
THOSE WHO WISH TO BUILD UP PUB- 
LIC CONFIDENCE IN AIR TRANSPORT. 


SINGLE COPIES $1.50 


A year’s subscription to AVIATION (52 issues, 
$4.00) and a copy of the Safety Code for $5.00. 


AVIATION PUBLISHING CORP. 
250 W 57 St., New York 


Use the Coupon 


AVIATION PUBLISHING CorP. 
250 W 57 St., 
New York. 


Check (X) 
in Square 


Enter my subscription to AVIATION 
and mail me a copy of the AERO- 
NAUTIC SAFETY Code. Five dol- 


lars to cover is enclosed. 














Mail to address below — copy or copies 
of the AERONAUTIC SAFETY 
CODE, AT $1.50 each, for which I 


enclose $ 
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WANTED: Dealer for the entire state of Connecticut to 
represent a well known Western aeroplane. Exceptional op- 
portunity for the right man. Apply at once, Box 608, 
AVIATION. 


OX-5 two place plane 
Plane is in Pennsylvania. 


Will exchange practically new 
(Speed 110 MPH) for good ear. 
Box 611, Aviation. 


FOR SALE: Brand new OX-5 Swallow. Never flown 
since delivery from factory. First check for $1650 takes it. 
Wallace Aero Co., Bettendorf, Iowa. 

Pilot, ex-army wartime, barnstorming, cireus, mail, te 
vears experience, land and seaplanes, at liberty July first. 
Now en route from Niearagua. Mason, eare AVIATION. 

Ex-wartime army, air mail, barnstorming and cireus pilot 
of long and varied experience. Ten years continuous flying 
of both land and seaplanes. Now en route from Nicaragua. 
W. C. Brooks, care AvraTron. 

WANTED: Pilot for fiving school. State qualifications 
first letter. Must be a hustler. Address Box 614 AvraTIon. 


OXX6 Curtiss and 220 Hisso motors, absolutely new in 
original cases. Albert G. Frost, 51 Cross St., Portland, 
Maine. 





FOR SALE: New Waco Nine, OX5 Motor, equipped with 
Heywood Air Starter, Pioneer Air Speed, ete., Immediate de- 
livery. Lloyd O. Yost, Conyngham, Pa. 


Pilot wanted who has had experience in flving M.F. and 
seagull flying boats. Pilot who understands Hisso and K Six 
motors. Twelve months job. New Orleans Air Line, New 
Orleans, La. 





FOR SALE: T.M. Seout converted by V. C. Babeock 
Airplane Co. into 2-place dual control with OX5 motor. 42 
gal. gas tank ideal cross country ship. Test flown. Will 
sacrifice for cash. Inquire R. M. Greenstone, 7115 Enclid 
Ave., Cleveland, 0. (Penn. 300) or Stow Aviation Field, 
Cuyahoga Falls, O. 





WANTED: Wings for Waco nine, covered or uncovered. 
must be in good condition. For sale: Waeo Nine, J.N.’s, 
T.M.’s, motors, ete. Box 4111, Tampa, Fla. 


FOR SALE: New 1927 Swallow with dual, Thompson 
silichrome valves. Flown less than 20 hours. Cost $2570. 
Sell for $1800 ineluding instruction. Need hangar space 
Write for full details. Davenport Airport, Inc., Davenport. 
Towa. 








BOAT PILOTS WANTED: State in reply full experience 
on fiving boats, age, married or single, salary required, wheth- 
er a British subject. AvtaTton Box 612. 





FOR SALE: Seven Wright A-2 Hispano 150 H.P. en- 
gines. Reconditioned by Rockwell Field Repair Depot, gov- 
ernment overhauled, guaranteed in perfect condition and com- 
plete. In original crates. Mamer Flying Service, Spokane 
Airport, Spokane, Wash. 


zani aviation engine, 15 hours flying, 6 years old. 


WANTED: Pilot with ship, for passenger flyi: , instr. 
tion and selling. Have field in heart of Finger L s Regi 
of New York. Address with referenees AVIATION x 613 

FOR SALE: 5-place Hispano-Standard $700. place L 
berty 6, Whalen 1000. Exeellent passengering shi} Boosts 
\Magnetos $10 each. New D.H. casings $8 each. ish Sales 
Co., 158 No. 5th, Wyandotte, Mich. 

Closing out all Liberty and Hisso parts. Everything mg 
go. Write or wire your needs—4 sets new Liberty, heay 
gears $60 per set. Aireraft Engine Works, 20 1. Jacks 


Ill. 


St., Chieago, 
FOR SALE: ‘Two Jennies, $500 and $700. Would cor 
Midwest Airways Corporation, Monmouth, 


sider ear in trade. 
Til. 

WANTED: New OX5 motor; no faney prices considered 
Cash. Aerial Transit Co., 24 N. Vermillion St., Danville, Il 





FOR SALE: Curtiss K-6 motor recently overhauled; ha 
new gears, piston pins and rings, carburetor, magneto part, 
ete. It is complete with propeller and nickel plated hub, 
electrie starter with wiring, battery and wind driver. genen 
tor. Price f.o.b., ears Little Rock $500.00. W. F. Moody. 





1-90 hp., 10-eylinder radial air-cooled An- 
Keystone 


FOR SALE: 


Aireraft Corporation, Bristol, Pa. 








Waco or Travel Air wanted—Not over vear old. Mas 
be in good condition. Write stating lowest cash price. Hanke, 
243-06 136th Ave., Rosedale, L. I., N. Y. 








FOR SALE: Standard fuselage, cracked, wings, struts 
eowlings, and one drop parachute. Muncie Aerial Co., Mur 
cie, Indiana. 








Parachutes, new and used for ships of all types. rope lee 
ders for stunt men, ete. Specify weight. Established 1%. 
Thompson Bros. Balloon Co., Aurora, Illinois. 








FOR SALE: Three place Alexander Eaglerock 0X5 me 
tor. Ship and motor in very good condition, will demonstrat 
Price $1600. Wesley N. Raymond, dealer for Alexander 
Eaglerock Airplanes, Punta Gorda, Florida. 





When 
Buying — Selling — Exchanging 
Planes, Motors, Accessories 
Try 
THE AIRCRAFT a DIRECTORY 
an 


THE CLASSIFIED SECTION OF 
AVIATION 
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MODERNIZE 


your Standard or Jenny by trading in your old style rudder 
and fin for a new steel balanced rudder and fin. 





Liberal Allowance For Your Old Parts As Part Payment. 


First Come First Served ! 











" won't Perfect control 
now in the 
your ship! strongest wind! 











PRICE, $50.00 a $10.00 allowance for 
your old parts crated and freight paid to 
Minneapolis. 


Discount Sale 20 % Discount Sale 


All surplus war parts, planes and motors, complete list contained in twelve page 
booklet. Write for it today. Send postage. 


Marvin A. Northrop 


730 Washington Ave. North 
Minneapolis, Minnesota 













































Not just a “‘New Production” Ship 


A Ship of Definite Advanced 


Improvements 


embodiment of every modern develop 
worthy The shock-absorbing split- 
welded steel tubing, insuring safety 
nd comfort to passengers high 
all four wings, providing positive 
with little physical effort the 
ljustable in flight from the pilot's 
irying loads — these are typical of 
refinement in design 





STRUCTURALLY and AERO- 
DYNAMICALLY SAFETY-BUILT 


factor far exceeds requirements 
Act Structural ruggedness through 
the sturdy built wings with routed 
depth and built-up cross trussed 
the welded-in flying wire and 
wing-butt fittings of dependable 
esign. 





CONVENIENCE and COMFORT 
for PASSENGERS and PILOT 


freedom from obstructing 
venient access to passengers c¢ 
ts, full width windshields and m 
rantes comfort for passengers 
pilot 


ontaining photos and detaile 
» to the minute developments 


PRICE COMPLETE 
$2100 
F.O.B. Lomax Field 





NATIONAL AIRWAYS SYSTEM, FIELD 7, LOMAX, 








